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New compact, solid-state, 2 MHz electronic counter 


Here’s the new Hewlett-Packard Model 3734A Counter—only 8” 
wide and 6” high—ideal for bench use, yet easily rack mounted 
(with room for another modular hp instrument in a standard rack 


width). 


Measure frequency ratio and multiple ratio 
Make cumulative measurements 


Measure frequency — 2 Hz to 2 MHz 
Measure period and multiple period average 


Measure time interval 


With five-digit in-line readout, the 3734A displays 
any of these measurements in clear, easily read 
numerals. High sensitivity and a one—megohm input 
impedance assure accurate measurement of signals 
as low as 100 mv rms. The decimal is automatically 
positioned. 


The internal time base is a stable 100 KHz oscillator 
—an external time base may be used if desired. 


Display storage provides a continuous display of the 
most recent measurement, changing only when the 
count actually changes; a display control, adjustable 
0-2 to 5 seconds, can be used to set the period of 
time between the end of one count and the start of 
the next. A reset disable function permits cumulative 
measurements, 


PRICE SUBJECT TO CHANGE WITHOUT NOTICE. 


N.Z. AGENTS: 


Front—panel pushbuttons provide convenient manual 
control in time interval mode—for electrical operation 
there are separate start—stop inputs on the rear panel. 


The size of the counter and a tilt stand provided for 
easy viewing make it ideal for bench use. At only 124 
pounds, it is excellent for portable applications. Price: 
hp 3734A, $965. 


HEWLETT == 
PACKARD ve 


An extra measure 
of quality. 


EQUIVALENT N.Z, PRICE AVAILABLE ON REQUEST 


SAMPLE ELECTRONICS (N.Z.) LTD. 
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TELEPHONE 567-356 


SERVICE AND 
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R98 T.V. POWER TRANSFORMER 


For R.T.V. & H. 1959 and later T.V. Sets. 
Delivers 260v @ 300mA D.C. Full wave volt- 
age doubler. 
230:115v A.C. @ 300mA D.C. 
:12.6v C.T. @ 5A (2 windings ea. 6.3 @ 
5A). 
:0—6.3—7.5—9 @ .6A. Picture tube wind- 


ing. 
Choke:—C36. Use 400v P.I.V. Diodes. 


R103 Stereo Power Transformer 


R.T.V. & H. Aug. 60. 7w Stereo. 

230:245v @ 150mA. D.C. 
:104v @ 150mA D.C. Voltage doubler Rect. 
:6.3v C.T. @ BA. 

Choke:—C42. Use 400v P.I.V. Diodes. 


R104 Stereo Power Transformer. 10w 


320v @ 320mA. Voltage doubler Rect. 
230:130v @ 320mA. 

:6.3v @ 6A. 
Choke:—C49. Use 500v P.I.V. Diodes. 


R105 T.V. Power Transformer For Philips T.V. 
Kitsets 


220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 
:6.3v @ 10A. 
:0—6.3—7.5—9 Ov @ 0.3A. Picture tube 
Winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


R106 T.V. Power Transformer for Philips T.V. 
Kitsets 


This type similar to R105 but less Picture 
Tube boost taps. Main Fils. 12.6v C.T. @ 5A. 
220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 

:12.6v C.T. @ 5A (2 windings 6.30v @ 5A 

each). 

:6.3v @ .3A Picture tube winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


| SILICON DIODE POWER TRANSFORMERS 
— AVAILABLE FROM BEACON RADIO LTD. 


R108 Small Stereo Headphone Power 
Transformer 


250v @ 22mA D.C. 

230:110v @ 22mA D.C. Voltage doubler Rect. 
6.3 @ 0.86A. 

Choke:—C41. Use 400v P.I.V. Diodes. 


R110 T.V. Power Transformer. For Philips T.V. 
Kitsets 


This transformer uses full wave bridge recti- 
fier. Requires no limiting resistor unlike 
equivalent voltage double types, also has ad- 
vantage of no insulated capacitor and lower 
ripple output with smaller choke. 
Output 220v @ 420mA D.C. 
230:172v @ 420mA D.C. Full wave bridge 
Rect: 
:12.6v C.T. @ 5A (2 only 6.3v winding @ 
5A). 
:6.3v @ .3A Picture tube winding. 
Choke:—C50. Use 400v P.I.V. Diodes. 


R111 T.V. Power Transformer 


Similar to R110 but for R.C.A. type Kitsets. 
260v @ 350mA from Rect. 
230:207v @ 350mA D.C. Full wave bridge 
Rect. 
:12.6v C.T. @ 5A (2 only 6.3v windings 
each 5A). 
:6.3v @ 0.6A. Picture tube winding. 
Choke:—C42. Use 400v P.I.V. Diodes. 


R112 Oscilloscope Power Transformer 


R.T.V. & H. 1963. Calibrated. 
230:110v @ 80mA D.C. Full wave voltage 
doubler. 
:6.3v @ 2.4A. 
:6.3v @ 1A. 
:6.3v @ 1A. 
Use 400v P.I.V. Diodes. 


BEACON RADIO LIMiTED 


Yorner Brown and Fitzroy Sts., Ponsonby, Auckland. P.0. Box 2757. Telephone 16-164 (3 lines) 
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1Mc/s Timer Counter 


Display Four edge-lit in-line indicators with 
?x gin numerals with decimal points. 
Accuracy + one count + accuracy of 
standard. Display resetting Automatic, 
manual or by positive pulses. Frequency 
measurement Range 0 to at least 1Mc/s. 
Gate times 0-001, 0:01, 0-1, 1 and 10s. Decimal 
point automatically positioned for display 
in kc/s. Sensitivity Normal input 10c/s to 
1Mc/s. Sinusoidal signal between 200mV 
‘and 250V r.m.s. Non-sinusoidal signal not 


greater than 400V pk. V.L.F. input 0 to 10kc/s. 


Signals between +2 and +50V pk. /nput 
impedance Normal input 100kQ shunted by 
30pF. V.L.F. input 5kQ approx. Time measure- 
ment 3us to 10°s. Period measurement From 


10Mc/s Transistorised Timer Counter 
Display Eight edge-lit indicators (7 digits + 
caption) with automatically positioned 
decimal point. Accuracy +1 count + accuracy 
of standard. Display resetting Manual, auto- 
matic or pulse. Frequency measurement 
Range 0 to at least 10Mc/s. Gate times 0-1, 
1-0 or 10s with caption and decimal point; 
0:01 and 0-001 without. Sensitivity High 
impedance (10c/s to 10Mc/s) 100mV to 

250V r.m.s. or non-sinusoidal inputs up to 
400V pk. Low impedance (10c/s to 10Mc/s) 
100mV to 6V r.m.s. into 50/75Q. V.L.F. (0 to 
10kc/s) 2V to 50V into 5kQ. Time measure- 
ment From 0-5us to 108s. Period measurement 
1, 10, 10%, 10°, 104 or 10° cycles of the input 
waveform with 10’ p.p.s. timing. Counting 1 to 


fimer counters 


1 to 10° periods. Counting 1 to 9999 regular 
or random pulses. Frequency standard 
INTERNAL 1Mc/s crystal oscillator, oven 
controlled at 65°C. Accuracy 1 part in 10° at 
25°C ambient. +5 parts in 10° from 0 to 35°C, 
EXTERNAL Any sinusoidal signal between 
1kc/s and 1Mc/s of amplitude between 1 and 
10V r.m.s. or suitable pulse signal. External 
gate control available. Check Self-checking 
facilities incorporated. Operating temperature 
range 0 to 35°C ambient. Power requirements 
100 to 125V or 200 to 250V, 45 to 100c/s, 35W, 
Dimensions 8$in (22cm) wide x 6in (15cm) 
high x Thin (19cm) deep. Weight 124lb (5-7kg). 


9999999 totalling over any period. Frequency 
standard INTERNAL 5Mc/s crystal oscillator 
HCD15 oven controlled at +50°C. Accuracy 
+2 parts in 10 over the range 0 to 45°C. 
EXTERNAL Any sinusoidal signal from 1kc/s 
to 1Mc/s of amplitude between 1V and 10V 
r.m.s. or suitable pulse signal. Check Self- 
checking facilities incorporated. Operating 
temperature range 0 to 40°C (ambient). Power 
requirements 90 to 130 V and 200 to 240V, 
single phase. 40 to 100c/s, 40W. Dimensions 
18in (45:7cm) wide x 13in (33cm) high x 
11in (28cm) deep. Weight 35lb (15-9kg). 


ADVANCE ELECTRONICS LIMITED ENGLAND 


Auckland 


Sole New Zealand Representatives 


TURNBULL & JONES LTD. 


Wellington Christchurch 


Dunedin 


FROM THE COMPREHENSIVE RANGE OF 


Advance 


INSTRUMENTS AND EQUIPMENT 
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OUTPUT 


LOW 
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INCIDENTAL 
FM & DRIFT 


VHF 
SIGNAL 


GENERATORS 
608C & 608D 


Eleven years of successful marketing prove the highly refined circuitry. Mechanical ruggedness 
results from the use of cast aluminium screening boxes for both the oscillator and tuned amplifier. 


Low temperature coefficient materials ensure high frequency stability. 


Split stator capacitors 


having no sliding contacts ensure electrical stability. Regulated heater and H.T. supplies maintain 
the validity of the specifications for + 10% mains voltage changes. 


HIGH 
POWER OUTPUT 


LOW 
INCIDENTAL F.M. 


FREQUENCY 
SPECIFICATIONS 

RANGE 

608C - 10Mc/s to 480Mc/s 


608D - 10Mc/s to 420Mc/s 
ACCURACY 

608G -+ 71% 

608D - + 0.5% The Crystal cali- 
brator in the 608D gives 0:01% 
accuracy at the 1Mc/s_ cardinal 
points, and 0.1% accuracy on the 
venier dial. 

STABILITY 

“Invar’ used for the capacitor 
plates and coils contributes to the 
achievement of a low drift rate of 
0.005% per 10 minutes. 


LEVEL 

608C - 0.1nV to 1.0V 
into 50 ohms. 

608D - 0.1uV to 0.5V 


into 50 ohms. 


ACCURACY 
+ db over the entire frequency 


range from the piston attenuator 


calibrated in volts and dB’s; into 


502 load. 


608C - A master oscillator power 


amplifier circuit keeps incidental 
F.M. below 3 parts in 10° at 30% 


amplitude modulation. 


608D - of 


results in incidental F.M. 


Refinement the 608C 
circuitry 
below 1 part in 10° at 50% amp- 
litude modulation. Especially 
suited for precise tests of narrow 


band V.H.F. equipment. 


BROAD MODULATION 
CAPABILITIES INTERNAL 


400 c/s and 1,000 c/s sinewave. 
EXTERNAL 

20c/s to 20Kc/s amplitude modu- 
lation. : 

High modulation sensitivity of 0.5 
V for 95% modulation. 

Pulse Modulation 40Mc/s to 
220Mc/s for pulse widths of 4usec 
and above. 

220Mc/s to 420Mc/s_ for 
widths Iusec and above. 
ENVELOPE DISTORTION 
Less than 5% at 30% sinewave 
modulation. 


pulse 


An extra measure of quality 


HEWLETT fp PACKARD 


Nz. GENTS’ SAMPLE ELECTRONICS (N.Z.) LTD. 


8 MATIPO STREET, ONEHUNGA, S.E.5, AUCKLAND, NEW ZEALAND 


PRICES | 608C 


$1200 | 608D $1300 


NEW ZEALAND PRICES AVAILABLE UPON 


TELEPHONE 567-356 


REQUEST 


SERVICE AND 
CALIBRATION 
FACILITIES 
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On Our Cover 


Our front cover shows one of the latest 
generation of HF Marine Teleradios 
designed and developed by AWA’s New 
Zealand engineers to meet the stringent 
specifications laid down by the New 
Zealand Post Office in their Specification, 
June 1963. 


An order for 50 sets has just been com- 
pleted for Australia, 9 sets are on the 
way to India, and numerous small orders 
are in hand for Fiji and the Pacific 
Island territories. 


The performance of the sets is excellent 
and the quality of construction is of the 
highest international standard. 


As it is not possible for a factory to 
survive on export orders alone, AWA 
are expecting their Teleradio 65A to 
enjoy substantial sales in New Zealand 
also. 


Also 


New TV Kitset 
Hi-Fi Amplifier 


a review 


—concluding section 
V.L.F. Radio Propagation 


Mobile Communications 
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YOUR SOLDERING IRON REQUIREMENTS 


THE WIDELY KNOWN 


LITESOLD 


MODELS 


dere ete: pees a/S7 bites © ALL FEATURE REPLACEABLE BITS 

Model 630 25 Watt 3/16” Bit 

Model 640 Se Ga 1/4” Bit ® LIGHTWEIGHT WITH HIGH EFFICIENCY 
=e y Salle ae © HANDLES NON-CONDUCTIVE TO HEAT 

Model 670 55 Watt Les Zeit 


Litesold Soldering Irons are developed and designed by LIGHT SOLDERING DEVELOPMENTS LTD, 


ENGLAND. Specialists in soldering iron manufacture for over 25 years. 


TO COMPLETE THE RANGE 


Detachable tip Holder : 4 re K 
mi gives immediate access g 


to element.. 
| HEAT 
PRESS-BARK HEAT with the BIRKO INSTANT HE: 

D11 Instant Heat D2 200 Watt 1/2 to 1” Bit | 
| D9 40 Watt 3/16” Bit D4 250 Watt 3/4 to 1” Bit 

D8 60 Watt 3/8” Bit D5 300 Watt 3/4 to 1” Bit 

D1 80 Watt 1/2” Bit Dé 350 Watt 3/4 to 11 Bit 

D3 130 Watt 3/4” Bit D7 400 Watt 3/4 to 11 Bit 


A model for every purpose, from light radio and model work to heavy cannister, and plumbing 


requirements. A full range of bits, elements, heat guards and spares readily available through 


all the leading wholesalers. 


MANUFACTURED BY:— 


DAVID J. REID (N.Z.) LTD., AUCKLAND 
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Letters from Readere 


Dear Sir, 


The June 1964 issue of 
your Magazine “Radio, 
Electronics and Communica- 
tions” carried an article on 
VHF Mobile operation. The 
article also contained a cir- 
cuit of a 2 metre Receiver. 
At the end of the article it 
was stated that a further 
article would appear the 
following month, and that 
this would have a more 
sophisticated version of the 
Receiver. The article men- 
tioned did not appear in the 
July 1964 issue, and I would 
appreciate it if you would 
be able to forward me a 
copy of the issue in which 
it did appear. 


I did notice that the July 
1964 issue mentioned that 
the following month’s mag- 
azine would feature’ an 
article on “some aspects of 
VHE Mobile operation.” It 
is possible that this is the 
article referred to. 

The same July issue also 
mentioned that an article on 
“an unusual Grid Dip Oscil- 
lator” would appear in the 
August issue. 

Yours faithfully, 

G. CLARKE, VK2ZXD. 

Sydney, Australia. 

We are pleased to have 
been able to forward you 
copies of these articles from 
August and September is- 
sues.—Ed. 


Che Ceditor Reflects 


Magazine publishing is, in one way, akin to bull- 
fighting — both fields have their own moment of 
truth. Our moment of truth is when we examine 
those first copies rushed from the bindery. The 
editoral department skims through its copy, the 
advertising boffins do likewise. Rather apprehen- 
sively the pages are flipped — are the pages in 
order? Are the illustrations the right way up? 
Are there any spelling mistakes? Mistakes have a 
peculiar way of leaping off a printed page and 
screaming for attention. Our August issue featured 
mistakes in, horrors of horrors, an advertising page. 
The 241A Oscillator has 4,500 diserete frequencies 
not 4,5000. The calibration accuracy is +1% and 
the frequency response is +2% into rated load. 

Due to a mix-up in communications with Cali- 
fornia another error was printed in the Sample 
Electronics (NZ.) Ltd advertisement on page 4, 
August issue. The portable voltmeter has a range 
of .0001 to 300 v RMS full seale, 12 ranges. 

We apolgise. However you may be sure that the 
advertising staff have been suitably chastised ; their 
subscriptions to Playboy will not be renewed. 


ENQUIRY 
CARD 9 


replacement coils will replace any 
damaged aerial, RF. or oscillator 
coil. Designed to assist you in 
maintaining ,tirst - class service to 
your chents. 
Aeria/ Type 40 
R.F. Type 45 
Osc. Type 4/ 
Write for ee procedure 
Sheet N2 5/40 


New factory address: 


| 
Our Paalo broadcast universal 
Romero a South, Greerton , /auranga 


Inductance Speciatists .,.. See page 29 


R..DIO, ELECTRONICS AND COMMUNICATIONS - 7 


ENQUIRY CARD AD. 8 


MOTOROLA 


LOW PRICES FOR CURRENT 
SEMICONDUCTORS 


Intergrated circuits © Multiple devices © High-frequency 
amplifier transistors ® Microwave products ® High- 
frequency switching transistors (Germanium and 
Silicon) @ Field effect transistors © Germanium milli- 
watt transistors © Power transistors (Silicon and Ger- 
manium) ® Silicon controlled rectifiers © Gate controlled 
switches @ Four-layer diodes ® Unijunction transistors 
e Zener Diodes © Reference Diodes ® Silicon Rectifiers 
© Circuit Assemblies ¢ Military-Type devices. 


BRIDGE ASSY. 


RECTIFIER STACK 


Motorola’s new Silicon R. F. Power Transistors 
offers up to 20 watts output at 50 m.c. 


Motorola’s new team of Silicon High-power, 
high-frequency R.F. power transistors are 


available from Elekon (Overseas) Ltd. 
Designed to operate at low supply voltages 


(12 to 25 volts) there devices are ideal for 
portable equipment in the field. 


NEW 


FIELD EFFECT TRANSISTORS 


MM 2090 35/-— each 
MM 2091 45/-— each 
MM 2092 55/— each 


Elekon welcome enquires for design information as 
they maintain a large file of application reports for 


Motorola semiconductors. Motorola semiconductors 
are available for every purpose and in unlimited 
variations. 


Elekon (Overseas Ltd., are sole New Zealand agents 
for Motorola semiconductors and Communications 
equipment. 


ELE KON 


(OVERSEAS) LTD. 


P.O. BOX 5146 AUCKLAND. PHONE _ 16-189 
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RADIO, 


Model 8 Mk Iil universal AvoMeter 
Specially designed for electronic, radio 
and television engineers. Sensitivity of 
d.c. 20,000 ohms per volt and a.c. 1,000 
ohms per volt from the 100V range up- 
wards. Simple to operate, compact and 
portable 


Heavy Duty AvoMeter Mk V 

An 18 range instrument specially de- 
signed for use under difficult conditions, 
such as outdoors, where a portable in- 
strument of strongconstruction isneeded. 
Sensitivity: d.c. 1,000 ohms per volt: 
a.c. 500 ohms per volt, except on the 10V 
a.c. range, which is 200 ohms per volt. 
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Accurate, sensitive, dependable 


Measuring Instruments 


ae 


Model 7 universal AvoMeter 

This 50 range ac./d.c. moving coil in- 
strument is fitted with a 5 inch hand 
calibrated scale, incorporating an anti- 
parallax mirror. Its accuracy enables it 
to be used for measuring audio- 
frequencies 


Model 9 Mk II AvoMeter 


Recommended for Television engineers, 
this multimeter is essentially the same 
as the popular Model 8 Mk III, but 
differs in the following points . . . both 
the a.c. and the d.c. voltage ranges go 
up to 3000V. All ranges are identified 
with graphical symbols, which follow 
the [.E.C. (International Electrical 
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Model 40 universal AvoMeter 

A 40-range a.c./d.c. moving coil instru- 
ment designed around a 3mA d.c. move- 
ment for the heavy electrical engineer. 
An automatic overload cut-out device is 
incorporated to safeguard the instrument 
agains! misuse 


The Multiminor Mk IV 


A well made simple to use pocket size 
instrument. Ranges: a.c. voltage 10 to 
1,000 volts: d.c. voltage 100mV to 
1,000 volts: d.c. current 100uA to 1A. 


There is also a full range of AVO Pre- 
cision and Test Instruments. 


Committee) recommendation. rir 


WHOLESALERS LIMITED 
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NO SHIELD 


Direct Visionis, in fact, an entirely newconcept in picture 
tube design. It is a practical application of the principle 
of integral protection, the outcome of years of original 
research. 

Direct Vision eliminates the need for any protective 
shield so that a constantly brighter and sharper picture 
is obtained. This is due to freedom from multiple reflec- 
tions which spoil contrast, and freedom from inaccessible 
dust on the tube face. 

Because of its special construction the tube can be 
handled with complete confidence. 

The integral mounting lugs, another outstanding feature 
of the tube, offer great simplification both in the manu- 
facture and servicing of television receivers. More than 
this Direct Vision opens up new possibilities in set styling. 
Its favourable weight distribution ensures utmost set- 
stability, which is of special importance with a view to 
advanced designs. 


the most advanced picture tube in the world 


PHILIPS 


g 
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DESIGN AND 


NEEDS 


Shortly we will be publishing a series of articles 
dealing with the philosophy of logical design pro- 
cedures. By way of preparation, and to emphasise 
that not all design is logical, we have given some 
thought lately to the problem to audio amplifiers 
and their design: Not so much on how to design 
a specific circuit but on matching the user needs 
to a design form. 


Fortunately, in New Zealand we have not yet 
reached the stage of planned redundancy, so much 
an integral part of the American economy — but 
we are drifting into the traps planted by the adver- 
tising experts — the wordsmiths — both overseas 
and here, in that fashionable ideas are followed 
with not much thought to the real need for them. 


There is little doubt that transistor amplifiers 
have considerable technical advantages over their 
valve counterparts; apart from marginal weight 
and size reductions in the middle power range (20 
watts per channel, say), the distinct external ad- 
vantages include less heat dissipation and greater 
power economy. From the listening point of view, 
the critical ear will discern better transient response 
and damping in transformerless output types. 


In lower power ranges usually the advantage 
lies with transistor amplifiers in all respects except 
price and for the higher powers, say 50 watts, the 
price of transistor amplifiers is outweighed by the 
reduction in size, heat and weight. However, these 
assumptions are usually only valid when peak per- 
formance is required and it seems as if standard 
grade performance cannot be obtained at reasonable 
prices. To want, and to accept, an amplifier with 
distortion percentages up around the 2% or 38%, 
immediately puts one into technical coventry. 


Recently, when on the search for a stereo ampli- 
fier, we were subject to the kind of pressure that 
is probably a part of daily sales routine. First, 
there was a salesman’s version of the design pro- 


cedure in the maker’s factory — the wide survey 
taken of the needs of hundreds of American homes 
— the years (?) on the drawing board — the very 


latest components used (not quite tying up with the 
years of research and the months between trial 
samples tried by famous musicians and the final 
production models just arrived in New Zealand). 
Then, the usual soft soap about keeping up with 
the Jones’ but finally the thrill of ‘‘this was de- 
signed for your home.’’ To the question of how 


or why we learned that the size and weight were 
just right. To put things in perspective, two 
American amplifiers of about the same power were 
examined and tested. One was 1’’ wider than its 
companion, exactly the same height and depth, 
from the same maker and, on paper, almost identical 
performance figures applied. The price was £62 
against £103 for the more elegant version. 


What overseas firms do is very much their own 
business, but when the same trends show up in the 
New Zealand electronic industry we feel this is 
our business. At present, hi-fi amplifier production 
is Just getting under way in this country; but our 
quick shopping expedition (incidentally, conducted 
in three cities) showed a tendency towards local 
manufacture on a ‘‘fashion’’ basis. It also showed 
that prices followed the fashion houses’ trend 
upwards. 


Whilst we have not had the opportunity to 
examine very many amplifier circuits, it does appear 
as if some local designs are not shaped towards 
the need or end use. This applies to both valve 
and transistor types. Otherwise good performance 
ruined by poor tone controls or bad filtering ruining 
power output are two examples. Another local 
example is the use of an extremely smart — and 
expensive panel on a very moderate performance 
equipment intended for dance-band use. 


Smart appearance and contoured lines are essen- 
tial for domestic equipment, but have little place 
in equipment moved from place to place and subject 
to hard use. Similarly, not all audio equipment 
needs to be ‘‘that’’ small. Certainly some does, 
but the exact need and its extent should be 
examined before development is undertaken. The 
need is part of the design and should be, perhaps, 
the step that is given the greatest consideration — 
it could well turn out that there is no real need, 
despite the pretty design and elegant circuitry. 
Better to examine the need first and the techniques 
later. 


The economy of New Zealand is vastly different 
from that of America. The point we wish to make 
here is that their sales methods and ‘‘inflation”’ 
in design and production procedures must be 
avoided in New Zealand if the best use of men 
and materials is to be made. This philosophy we 
will expand in the forthcoming articles on design. 


C. W.S 
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Ec. HIGH FIDELITY 


Rr 


During the last few years, it 
has become obvious that the day 


of the all transistorised high 
quality or ‘‘hi-fi’? amplifier is 
near at hand. Transistors are 


attractive for audio use, because, 
in general they greatly ease pro- 
blems of hum pickup, micro- 
phony, and heat, and_ these 
factors coupled with the current 
transformerless output 
circuits produce further advant- 
ages in small size, weight, wider 
frequency ereater 
efficiency, lower distortion with- 
out feedback, and a_— greater 
amount of negative feedback, 
which can be used before instabil- 
ity oceurs. 


use ot 


response, 


In addition, with 
the relatively 


transformers 


dispensing 
expensive output 
offers an overall 
saving in cost, even though the 
cost of the transistors is about 50 
per cent more than the cost of 
valves used in designs capable of 
similar performance. 

In the system to be described, 
we have incorporated two chan- 
nels, each capable of 8-10 watts 
output, together with all normal 
control functions in a case which 
normally would only just cope 
with the pre-amplifier control 
unit of a conventional two unit 
‘*hi-fi’’ system. 

The first real applieation of 
transistors in high quality domes- 


by 
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A Transistorised 
Stereo Amplifier 
System 


Irving Spackman,. A.M.LILLE.E.E. 


Photography: Barry McKay Industrial Photography Ltd. 


tic audio systems was demon- 
strated when C. H. C. Lin, in the 
September 1955 issue of the jour- 
nal ‘‘Electronics’’ deseribed a 
circuit to give six watts output 
from a single-ended, push-pull 
pair of P.N.P. power transistors 
driven by a N.P.N. and a P.N.P. 
transistor complementary pair of 
low power transistors, operating 
as a driver and phase inverter. 

Despite this lead, high power 
transformerless transistorised 
audio circuits were not very com- 
mon until the early 1960s when 
various designs were produced by 


workers in America, Gt. Britain 
and the Continent. These 
generally used the then current 
favourites, in low frequeney ger- 
manium power transistors. Mueh 
more activity has followed and 
early this year, R.C.A. released 
a circuit designed around a new 


range of domestic priced high 
frequency silicon N.P.N. tran- 
sistors. 

This range has just become 


available in New Zealand, and 
we were fortunate enough to be 
able to get some samples in 
sufficient time so that the basic 


+36\ 
ALL RESISTORS '% WATT 
EXCEPT WHERE SHOWN 
OTHERWISE. ty? P. RCA 
SV 40310 
1N3754 
1N3754 
j SEE 
TEXT 
| FROM 33K 
| PRE-amp 25H 
UNIT 
OUTPUT 
| 74 OR 
| PRE-AMP 
EARTH © 
LINE — 36V 
RETURN TO 
EARTH AT CENTRE 
TAP OF POWER 
FIG.1 ONE CHANNEL OF STEREO AMPLIFIER. (SEE wOcK DIAGRAM) 
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circuit could be tried out. Re- 
sults were extremely satisfying, 
and accordingly, we intend, in 
this and a later article, to present 
the basic circuit together with 
rarious types of pre-amplifier 
circuits to suit different applica- 
tions. 

Let us now turn to the circuit 
of the main amplifier, and con- 


An interior view 
showing physical 
layout and relation- 
ship of components 
and sections. 


sider the operation of the three 
main sections. We have only 
shown full details of one chan- 
nel, but other points are included 
where two channels must be 
integrated to form a stereo pair. 

The input stage, using R.C.A. 
Transistor type 40317 is a low 
level Class A  common-emitter 
amplifier, running at about 2 mA 
collector current. This operates 
as a directly coupled driver stage 
for a complementary-symmetry 
P.N.P.-N.P.N. pair consisting of 
R.C.A. types 40319 and 40314 
respectively. These latter two 
transistors form a ‘‘Class B”’ 
phase-inverter and driver for the 
output pair to which they are 
directly coupled. At this stage, 
it is perhaps interesting to note 
that the 40314 and 40317, which 
are N.P.N. transistors, and the 
40319 which is a P.N.P. comple- 
ment to the 40314, all have peak 
collector current ability of 0.7 
amp. a dissipation of 1 watt in 
a TO5 case and gain-bandwidth 
products fr of typically 100 me/s. 
The 40314 and 40319 have typical 
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B figures of between 35 and 200 
with collector current of 50mA. 
The 40310 N.P.N. output transis- 
tor has a typical fr of 750ke. 
operating at amp. collector cur- 
rent in a grounded emitter, and 
under these conditions exhibits B 
figures of between 20 and 120. 
It is encapsulated in the new 
T066 case with a dissipation of 


20w. up to 75°C. 


It is mainly on 


account of the high frequency 
performance figures that these 


new transistors operate so well in 
this amplifier. 


A further illustration 
showing the details 
from a different 
angle. 


Considering now the phase in- 
verter system, as a first approxi- 
mation, the bases of the 40319 
and the 40314 ean be regarded as 
being connected together, since 
the two forward biassed IN3754 
diodes and the 180 ohm series 
resistor in total still amount to 
a low resistance. 


8 (40310) x RL res 


Consider at this point the 40514 
and its associated 40310 as a 
direct coupled pair, similarly the 
40319 with its coupled 40310. If 
a sinewave signal is applied to 
the parallel base connections of 
the 40314 and 40319, then the two 
upper transistors conduct during 
the positive half cycle, whilst the 
two lower transistors conduct 
during the negative half cycle. 
When the upper transistors con- 
duet the emitter voltage of the 
upper 40310 closely follows the 
base input voltage of the 40314 
by emitter-follower action. Thus 
the input current to the 40314 
is amplified by both upper tran- 
sistors to give an output current 
into the load RL of 6 (40314) x 
B (40310) times this input ecur- 
rent. 


Similarly, when the two lower 
transistors (40319, 40310) con- 
duct on negative half cycles, the 
emitter voltage of the 40319 (the 
output connection) closely  fol- 
lows the base voltage, and the 
output current from the 40310 
collector is B (40319) x B (40310) 
times this input current. The 
input resistances at the bases of 
the 40314 and the 40319 during 
conduction half cycles of the in- 
put signal are 6 (40314) x 8 
(40310) x RL, and 6 (40319) x 
pectively. If 


Tf 


| 


“ 
the product of the &s of the upper 
and lower pairs are equal, the 
input resistances are equal and 
the compound output circuit is 


balanced. The output is taken 
from the central common line be- 
tween the top and bottom pairs 
via a large value capacitor to 
feed the loudspeaker. 
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Drive to the bases of the 40514 
aud 40319 is provided by the 
40317 via the 4.7k. ohm load re- 
This resistor could have 
been connected directly to the 
positive line, but the pairs of 


sistor. 


transistors operating as com- 
pound  emitter-followers have 


such high input impedances that 
that small value of load would 
have shunted most of the avail- 
able signal current. The effective 
resistance of the 4.7k. ohm load 
is increased many times in this 
cireuit by ineluding a  ‘‘boot- 
strap’? circuit consisting of a 1k. 
ohm resistor and a 50 mfd. capaci- 
tor to the top end of the driver 
load resistance. 

It will be noted that except for 
the input and output coupling 
capacities, the remainder of the 
circuit is directly coupled. This 
means that the bias voltage on 
the base of the 40317 must be ad- 
justed (by adjusting the value of 
the 35k. ohm resistance if neces- 
sary) to bring the voltage at the 
centre line of the amplifier under 
‘*no-signal’’ conditions to near to 
half the supply voltage. 

In all amplifiers so far con- 
structed by the author, the value 
of 33K. has not required alter- 
ation. 


220K 
ee 
- 
SIA “O05 
AUX. O - 
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The Use of Class B in High 
Quality Power Amplifiers 


With no signal appled, the 
quiescent dissipation in the out- 
put stage of this amplifier is less 
than 1 watt. This means that 
much smaller heat sinks are re- 
quired, than would be needed 
say if the output pair operated 
in a ‘‘Class AB’’ mode, with its 


correspondingly higher  dissipa- 
tion. 
It is believed by some that 


‘‘Class B’’ operation is not cap- 
able of high quality performance 
because of the possibility of 
cross-over and third harmonic 
distortion. 


This has been refuted by many 
workers for a number of reasons. 
With the transformerless semi- 
complementary circuits and 
direct coupling, the ability to use 
large amounts of negative feed- 


back results in low. distortion 
levels. Other factors such as 


optimum bias conditions, and 
variations of bias with tempera- 
ture, which are very important 


in amplifiers using germanium 
power transistors assume very 
small proportions when silicon 


transistors are used with their 


10K LOG. 
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inherent insensitivity to normal 
changes in ambient temperature. 
With the D.C. feedback employed 
in this circuit quiescent current 
stability is excellent up to tem- 
peratures approaching 70°C. In 
addition, any variations in the 
standing current through the out- 
put stages with temperature is 
reduced due to the presence of 
the two forward biased diodes in 
the chain between the bases of 
the phase inverter pair. In prae- 
tice, when this amplifier is 
operating in a domestic system, 
providing normal listening level, 
there is no indication of any 
transistor heating, with the tran- 
sistors appearing ‘‘eold to the 
touch’’. 


There is one point in which 
caution should be exercised how- 
ever; if the load of this amplifier 
is accidentally shorted out while 
the amplifier was operating at 
high levels, then damage to the 
output transistors could oceur. 


The Preamplifier 

The preamplifier included in 
the unit being described is de- 
signed to be fed from one of 3 
different programme — sources. 
These are (1) Radio Tuner; (2) 
Tape replay from a preamplifier 


3-3 K 
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FIG.3 


| 
in a monaural tape recorder, and 


(3) a ‘‘Stereo’’ ceramic cartridge, 
with facilities for playing 
‘“‘mono.’’ or ‘‘stereo.’’ records. 
The input sensitivities for these 
three sources, measured for full 
output at 1000 ¢/s with volume 
eontrol fully advanced, and tone 
controls in the flat position are 
(1) Radio 250 my. across 1 meg- 
ohm, (2) Tape 125 mv. across 3 
megohm, (8) monaural pickup 
400 mv. across + megohm, (4) 
stereo pickup 250 mv. across 4 
megohm for each channel. 

Readers will notice that when 
the input is being fed from a 
ceramic or crystal pickup eart- 
ridge, that a shunt capacity is 
connected across the input to 
provide the correct input time 
constant. As this capacity acts 
with the capacity of the pickup 
cartridge to produce a capacitive 
voltage divider, the sensitivity of 
the preamplifier is lower than 
would be first thought from 
examination of the circuit. 

If a erystal cartridge other 
than a ceramic is to be used with 
this input circuit as shown, then 
it will be necessary to remove the 
existing capacitor and substitute 
another one to provide the cor- 
rect input time constant (see last 
month’s article on Transistor 
creamp Design Considerations). 

Where a reader may desire to 
provide replay facilities for an 
existing stereo tape playback 
system, then an extra input plug 
must be located on the rear of 
the cabinet, and this wired to 
the input selection switch, which 
must be altered to remove the 
short between channels on the 
tape position, in addition to con- 
necting the extra input to the 


b) 


second channel. This can be 
simply done during construction 
and a circuit for this mode will 
appear in the next issue. 

We turn now to a short discus- 
sion of the Preamplifier circuit. 
Here again only one channel is 
shown although the interconnec- 
tions to make a full stereo pre- 
amplifier unit are included where 
necessary. 

The first 
R.C.A. type 


stage utilises two 
40233 low noise 
N.P.N. silicon transistors in a 
direct coupled compound pair 
commonly called the ‘‘Darling- 
ton’’ or ‘‘Super-Alpha’’ pair. 
This gives an input impedance of 
the order of 4 megohm. To 
keep this value of input imped- 
ance, any resistors used for 
biassing must be at least several 
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times this value. Although sili- 
con transistors have inherently 
low leakage currents and exhibit 
vood thermal stability, it would 
not be wise to use resistances of 
such high values. Accordingly, 
the input resistor is made to look 
like a much higher value to the 
incoming signal by the use of a 
‘‘hoot-strap’’ capacitor coupling 
from the first emitter to the bot- 
tom of the base resistance, which 
is also the junction of the voltage 
divider which sets the base bias 
voltage. The two collectors are 
tied together, and the amplified 
signal appears across the 2.7k 
ohm load resistance. Coupling 
to the second amplfying stage, 
also using a 40233 is via the 
ganged volume control and assoc- 
iated ‘‘balance’’ control. 


This control gives a range of 
+ 6 dB — infinity, in other words, 
one channel can be cut off. The 
total amount in the _ positive 
direction varies slightly over the 
normal control range, but this is 
insignificant as a variation of 
listening level, as the balance con- 
trol usually seems to be very close 
to the centre point if each side 
of the system is comparable. 


After further amplification in 
the second stage, the signal passes 
Continued on page 26 
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BLOCK DIAGRAM SHOWING CONNECTIONS OF 
SEPARATE UNITS TO REDUCE EARTH LOOP TROUBLES 
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The transmission and distribution of elec- 
tricity from the New Zealand Electricity 
Department to the consumer is the function of 
Supply Authorities, such as the Waitemata 
Electric Power Board. Light current engineer- 
ing plays an important part in this. In this 
article the telemetering side of the Board’s 
activities will be discussed. 


The word telemetering means ‘‘metering from 
afar’? — the remote indication of a measurand over 
a communication link many miles long. Any 
quantity, whether analogue or digital in form, may 
he telemetered, with the most important one con- 
cerning the Waitemata Power Board, being System 
Load. 

The Board buys power from the New Zealand 
Electricity Department, not at so much per kwh. 
or unit as the consumer does, but on a kilowatt 
maximum demand basis. These kilowatt peaks occur 
for only a very short time during the day and the 
shedding of any controllable load, such as storage 
waterheating, over these peak periods keeps the 
amount paid for power to a minimum. This is 
reflected in cheaper power charges for the consumer. 

So that peak load times are known, the Board 
must be informed continuously of the actual load- 
ing on its system. This information must be accurate, 
immediate and reliable; any load reductions made 
must be easily discernable. The Board takes its 
power supply from four Electricity Department’s 
substations, Henderson, Albany, Tahekeroa and 
Wellsford. To do this, a new telemetering system 
with a number of very real advantages was placed 
in service last Veal. 
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.- | New Telemetry System For 


Electric Power Board 


“By J. C. Buckingham, B.E. 
Resident Engineer, Western Area 


Waitemata Electric Power Board 


Types of Telemetering System 

There are two classes of telemetering systems avail- 
able; analogue and digital. In the analogue system, 
information is represented by a continuously vary- 
ing analogue of the input signal or waveform, e.g. a 
direct current or voltage. 

Digital systems imply transmitting a series of 
separately coded ‘‘words’’, each comprising one or 
more signal elements or digits. The shape, size or 
repetition frequency of the digit pulses means no- 
thine — all the information being contained in 
the coding of the ‘‘word’’. This is known as pulse 
code modulation (p.¢.m.). 

The Board believes that a telemetering system 
employing p.c.m. is the only one which will give 
completely reliable and aeceptable indications of 
the system load. Once the input analogue mea- 
surand is converted into pulse ‘‘words’’ at the 
supply substation, non-linearities in the equipment 
or in the communication channel cannot affect the 
result. By using digital readout for the load indica- 
tion in the System Control room, digital-to-analogue 
conversion with its attendant errors is not required. 

Although the above analogue types of telemeter- 
ing systems can be operated over pilot lines, all 
suffer from two main disadvantages; noise on the 
communication channel and the inability to check 
the measurand from the receiving end. The point 
of supply farthest from Control is Wellsford, 50 
iniles away. The supervisory pilot lines connecting 
the two, run underneath 11kV distribution feeders 
and therefore suffer from induction effects and 


* From an address in May to the Auckland Branch, N.Z. 
Electronics Institute. 
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fault current surges. 

Quantities of noise are always present in the 
frequency band used for control and indication 
purposes. This noise must not in any way affect 
the telemetering readout. The ability of p.c.m. 
systems to work reliably over low-grade or noisy 
circuits is well-known, but it is only in recent years 
with the advent of the transistor and printed cir- 
euit techniques, that practical economic systems 
have become possible. 

By using suitably coded ‘‘words’’ the scheme 
is made self checking. Hence any malfunction on 
the part of the equipment or communication 
channel is immediately detected at the receiving 
end and incorrect information prevented from being 
displayed. 


‘ 


General Description of the Board’s Equipment 


The scheme provides for the remote indication 
of one or two analogue quantities (megawatts and 
kilowatts) from each of the four points of supply. 
Transmission is in binary form over a voice fre- 
quency, frequency-modulated telegraph channel. 
Refer to Fig. 1 attached for a block diagram of the 
scheme. 


SUBSTATION BUS. 


AHALOGUE TO 
PYGITAL 
CONVERTER, 


ENCODER - 
TRANSMITTER. 


VOICE FREQUENCY 
TRANSMITTER. 


Figure 1: Main unit layout 


The power at the substation bus is measured by 
precision current and potential transformers. Mea- 
surement at Tahekeroa and Wellsford is single phase 
and that at Albany and Henderson, three phase. 
The latter is performed by the two-wattmeter 
method. The transformer outputs pass to an analo- 
gue-to-digital converter, (A.D.C.), where a repetitive 
sampling technique is used to convert the analogue 
information into binary form. Once per second the 
A.D.C. produces a number of pulses which is pro- 
portional to the analogue quantity being measured. 
Each pulse represents 100 KW or 100 V depending 
on the measurand; hence a maximum of 100 pulses 
represents 100 MW or 100 kV. The pulses are 
transferred to the Encoder-Transmitter where they 
are counted by a binary-coded decimal counter 
generating a self checking code. This code is then 
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transmitted to System Control over a voice fre- 
quency (V.F.) channel at 50 bauds. The V.F. equip- 
ment is of the frequency modulated type operating 
at a mid-band frequency as follows :— 


Substation Mid-band Frequency 
Wellsford 1980 @¢/s. 
Tahekeroa 2220 c/s. 
Henderson 2220 c/s. 
Albany 2460 c/s. 


The frequency representing binary ‘‘0’’ is 30 ¢/s. 
above the mid-band frequency and when a binary 
‘1’? ig transmitted the frequency is switched to 
30 c/s. below the mid-band frequency. 


At System Control, after passing through a V.F. 
receiver, the information is fed to the Receiver. 
Here it is placed in a temporary store while the 
code is checked, and recognition of the message 
start is carried out. If no transmission errors are 
detected the information is passed to a permanent 
electronic store where it is decoded and displayed 
on in-line digital indicators. These indicators will 
display the information directly, complete with 
decimal point. Thus no reading error will be pos- 
sible. 


TYPE WRITER. 


DIGITAL DISPLAY 


DIGITAL DISPLAY. 


| 

RECEIVER. 
The megawatt information from each of the sub- 
stations is also electronically summated and dis- 


played, as a measurement of total power, on similar 
indicators. 


A further facility provided at Control is the 
automatic printout of all power measurements on 
an I.B.M. electric typewriter. An electronic timer, 
giving an output every 5 minutes, is used to drive 
a 24 hour clock. The typewriter is operated once 
every 30 minutes or 5 minutes at the discretion of 
the operator, by controlling a single switch position. 
This switch also controls the type colour, red for 
5 minute printouts, black for 30 minute printouts. 
A special sequencing device controls the writer to 
type first the time, in 24 hour clock time, followed 
by the four substation power measurements in 
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order, Albany, Henderson, Tahekeroa and Wellsford 
and finally the summated power. 


e.g. 17.30 57.3 48.5 04.2 05.6 115.6. 

The overall accuracy of the system is + 1% of full 
scale, from the input interposing transformers, to 
the digital readout. This accuracy applies also to 
the summation readout. 

A separate measurement of each substation load 
is taken once each second and displayed. A sum- 
mation is also displayed once each second. 

If the code cheek unit indicates an error or the 
equipment malfunctions in any way, the audible 
alarm is brought on, the last correct indication is 
displayed and its background is made to glow red 
in colour. 


Explanation of Technical Terms: 

Before proceeding with a more detailed descrip- 
tion, an explanation of some of the technical terms 
involved may be helpful. 

Bit — A ‘‘bit’’ is a single pulse. It is the smallest 
unit of information used in pulse cireuitry. 
Its presence or absence only constitutes 
the information, and thus it fits in with 
the binary system of numbering. 


Word — A number of bits occurring together. <A 
decimal digit may be represented, say, by 
a five bit ‘‘word’’. 


Baud — A special type of bit used in telegraphic 
signalling. 50 bauds represents 50 impulses 
per second, each baud occupying the space 
of 20 ms. 

Three decimal digit register — A register is a 
counter. <A three decimal digit counter is 
one in which any number from 000 to 999 
is counted, each digit separately, in some 
particular code. 

i.e. O78 may be represented by 
Hundreds register Tensregister Units register 


») ( 8 
In pure 
binary 
form 0101 O11] 1000 


Shift register — A special type of counter in which 
pulses may be counted by sending them 
in one after the other, but the total count 
at any time may be extracted by the appli- 
cation of ‘‘shift pulses’’. These ‘‘count 
out’? the total in coded. form in much 
less time than taken for the ‘‘count in’’ 
and leave the register free for further 


counting. 
Store — A type of counter which will hold a par- 
ticular ‘“‘count in’’ indefinitely. It may 


be quickly ‘‘emptied’’ and ‘‘refilled’’. 

Ring Counter — A counter in which all the elements 
are joined in a ring, i.e. the output of the 
last element is connected to the input of 
the first element. At any time only one 
element is in a different state from the 
rest. Application of pulses is made to 
all elements simultaneously and the odd 
element is made to progress round the 
ring. 
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Gate — A circuit which opens or closes an electrical 
path upon the application of a control 
signal. Most extensively used in the tele- 
metering scheme. 

Toggle — A device having two stable states, one 
‘‘on’’ and the other ‘‘off’’. The applica- 
tion of a pulse will turn the device on and 
it will remain in this position until a 
second pulse is applied. This will turn it 


off. 


Detailed Description: 
Interposing Transformers— 

At Henderson and Albany a three phase supply 
is used for metering purposes. Thus two line 
currents and two phase - to - phase voltages are 
required. At Tahekeroa and Wellsford only a 
single phase supply of line current and phase to 
neutral voltage are used. 

Four off 5 + 5/5 amp. summating C.T’s. are 
used at Henderson and Albany. 


A 5 amp. output from the C.T’s. indicates 100 
and 10 MW respectively. When this maximum 
value is exceeded at any particular substation, e.g. 
Albany exceeds 100 MW., simply altering the C.T. 
ratios to a X10 multiple and the altering of the 
decimal point connection in the in-line indicators, 
will give full scale outputs of 600 and 60 or 1000 
and 100 MW respectively, still correct to + 1%. 
Since the whole scheme has been kept decimal in 
notation this procedure may be repeated many 
times, the decimal point of the in-line indicators 
being moved one position to the right each time. 


The Analogue-to-Digital Converter— 

The interposing transformer outputs are passed 
to the analogue - to - digital converter, A.D.C. 
Reference should be made to Fig. 2. 

The lnear sawtooth generator and the voltage 
comparator generate a pulse whose length is pro- 
portional to the d.c. voltage V1. A start pulse is 
applied and the sweep is triggered off, starting 
above earth potential. As it passes through earth 
potential the voltage comparator gives out a pulse 
to trigger on the toggle. The sweep continues until 
it reaches the potential V1 when it gives out an- 
other pulse to trigger off the toggle. The sweep is 
started above earth potential and the toggle trig- 
gered on as it passes through earth to eliminate any 
error due to the variation in the start of the sweep 
potential. 

As the toggle turns on and off, it is used to open 
and close the ‘‘and’’ gate. Also applied to this 
gate is the output from a variable frequency oscil- 
lator. 

The frequency of the pulses from this oscillator 
is directly proportional to the voltage V2. Thus 
the number of pulses in the counter at the end of 
a cycle will be those from the variable frequency 
oscillator allowed through the ‘‘and’’ gate while 
the toggle is on; i.e. proportional to the product 
of Vl and V2. 

The voltage V2 is made directly proportional to 
the a.c. voltage from the interposing potential 


— > = 
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Figure 2: Analogue-to-digital converter 


transformer. If voltage V1 is made proportional 
to I cos ¢ where IJ is the output from the interposing 
current transformer, the count will be proportional 
to V. I cos ¢ or watts. 

If a single parameter were to be coded, the fre- 
quency of the pulses would be fixed by keeping 
V2 constant and the gate would be operated by the 
analogue input V1 

A voltage proportional to I cos ¢ is obtained as 
follows: The a.c. voltage waveform from the poten- 
tial transformer is squared and used to control 
linear gate. A voltage proportional to the current 
waveform at the output terminals of the current 
transformer, is passed through the gate. The gate 
is made very linear. The gated waveform is applied 
to a low pass filter and the mean value obtained. 
This mean value is proportional to I cos ¢. 


The Message— 


The pulses derived in the A.D.C. are passed to 
the Eneoder-Transmitter. The main function of 
this unit is to count the number of pulses from the 
A.D.C., to encode the resulting total into a binary- 


"piT” OF 20 M/S DURATION. (50 BAUD SIGKALLING.) 
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We. 


VARIABLE 
FREGUENCY 


OSCILLATOR. 


TO COUNTER. 
AND SU 
GATE. O 
TOGGLE 


TRIGGER TOGGLE ON. TRIGGER TOGGLE OFF 


aie 
VOLTAGE 


COMPARATOR. 


coded decimal form, and to transmit the informa- 
tion to Control at 50 bauds with a repetition timing 
of 1 second. A self-checking code is used that will 
detect all single errors and a proportion of all 
others. The maximum number of pulses supplied 
by the A.D.C. in any one sampling time is one 
thousand. A three decimal digit register is there- 
fore used, counting from 000 to 999. Kach decimal 
digit is represented in a five bit binary form and 
the followine representations are used :— 


Decimal Code 
0 01000 
] 10100 
2 11010 
3 11101 
4. 01110 
5 10111 
6 01011 
rf 00101 
8 00010 
9 10001 


Each three figure decimal number is therefore 
represented as a 15 digit binary code. 


Edom nom REPS a 
| 
CEE ST eh ee E M/s —» 


TENS a UHITS oh renTais 4 


OIGIT. DIGIT. PIGIT. 
140m] =— 12065 ~1~—____. spy mi i 
SYA CHROPU SING ENCOPING (4.4 MW LUEICATTON. SUDOIME ¥ VOLTAGE _fAPICATION. 
PATTERN. 


| OTE 
| ——— #5. MUSISECONDS. 


Figure 3: Typical message layout: Albany reading 48.5M.W. 
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Iefs. 


TO CLOCK GATES ZT TRANSMITTER TING GENERATOR 
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GATES. TO ADC. 


SHIFT” 
PULSES 


Figure 4: Transmitter-Encoder unit 


By studying the above codes it will be seen that 
each differs from every other binary code used by 
at least two digits. It is this feature that supplies 
the error detecting properties of the code, since, if 
a single error occurs the resulting code is not 
recognisable as another binary code associated with 
a decimal digit. A single error is by far the most 
common form of error. When used in a 15 digit 
binary number this method will detect 96.94% of 
all possible error combinations including all single 
errors. It should also be noted that the combina- 
tions of all ‘‘ones’’ or all ‘‘noughts’’ are not used, 
hence line and equipment failure can also be 
detected. 


The message being transmitted at 50 bauds con- 
tains 50 bits in each one second time cycle. Because 
it is continuously repetitive it is necessary to 
“‘mark’’ some point during the eycle to denote the 
beginning (or end) of the message. For this reason 
a seven bit synchronising pattern is inserted in the 
message. This consists of the code 0011001 which 
is unique, le. provided there are no transmission 
faults, it will not occur again within the message 
structure. 

The synchronising pattern is followed by a seven 
bit space of all ‘‘ones’’ during which time the 
A.D.C. and transmitter encode the power measurand 
(MW). After this space, fifteen bits of coded in- 
formation, representing the power reading, are 
transmitted. This is again followed by a further 
space of six bits. This space, consisting of all 
‘‘ones’’ or all ‘‘noughts’’ is utilised to encode the 
voltage measurand. Until the voltage facility is 
incorporated, six ‘‘noughts’’ will be transmitted. 
The final fifteen bits of the message contain the in- 


eee eee ee eee ae a ee ee eee eeeeesC8#NRNYV 


TRANSMIT LQUIPMEMT- 
TOGGLE 


SH SHIFT REGISTER. 


formation representing the kV measurand. A 
typical message layout is given in Fig. 3. 


The Transmitter-Encoder— 


The transmitter-encoder consists of four parts :— 

1. Timing Generator, TT. 

2. Shift Register, SH. 

3. Sequence Controller, TC. 

4. Shift Function Control Gates, SF. 

See Fig. 4. 

SH consists of three, five bit, shift registers which 
‘an be connected alternatively as one shift register 
or as a binary coded, three decimal digit counter. 
This change is controlled by a ‘‘count or shift’? 
control which decides the function being performed. 

The timing generator consists of a 600 ¢@/s. oseil- 
lator followed by a divide by twelve counter. The 
output of this counter thus has a pulse repetition 
frequency, p.r.f., of 600/12 = 50 e/s and the 
pulses are known as clock pulses. Two outputs 
are taken, one 10 ms. after the other. One of these 
sets of clock pulses is used to drive a further counter 
with 50 states, thus producing a cycle time of 1 
second. The start of each 20 ms. period is marked 
by one of the clock pulses, the other providing a 
mark half way through each bit period. 

A cycle is started by the timer TT setting the 
‘‘count or shift’’ control to ‘‘count’’. A signal is 
then sent from the timer to the ring counter SH 
which sets up the code for decimal zero, i.e. 01000 
in each of the three decade counters. <A further 
pulse from the timer starts the A.D.C. sampling 
period which lasts no longer than 100 ms. during 
which time the ring counter encodes the digital out- 
put from the A.D.C. The timer then sets the ‘‘count 
or shift’’ control to “‘shift’’ and clock pulses are 
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directed into the now shift register SH, shifting 
the encoded information to the V.F. equipment and 
hence to line. The cycle is repeated for the voltage 
measurand, but finally after eleven bits of this have 
been transmitted a signal from the timer sets the 
seven bit synchronising signal into the shift register, 
behind the information being transmitted and this 
is transmitted in turn. 


The Receiver— 

The Receiver consists of the following units :— 

1. Timing Generator, TT. 

2. Shift Register, SH. 

3. Error Detection Unit, CO. 

4. Synchronising control and Alarm, SY. 

5. Output Stores, SO (a, b and e). 

See Fig. 5, TT and SH are the same as those 
used in the transmitter. 

Information from the pilot line is passed through 
the V.F. equipment to the receiver. In order to re- 


IT 
¢/5 OSCILLATOR, 


603 SQUARING 
Ceca 2 STATE COUNTER. 
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ceive this information correctly, clock pulses have 
to be generated in the receiver in synchronism with 
those in the transmitter. The timer unit used is 
the same as that in the transmitter with the excep- 
tion that the oscillator is slightly higher than 600 
c/s. but can be switched to slightly lower than 600 
c/s. This is done by an oscillator controller unit in 
SY which detects from the transitions in the in- 
coming information whether the receiver is running 
fast or slow in relation to the transmitter. This 
unit switches the receiver oscillator to either 597 
e/s. or 605 c/s. in such a way that over a period 
of time its frequency averages exactly that of the 
fixed transmitter oscillator. TT also generates two 
sets of clock pulses with a p.r.f. of 50 c/s, one 10 
ms. out of phase with the other, as explained above 
for the transmitter. One of these clock pulses is 
used to continuously shift the information from the 
V.F. receiver to the 15 bit shift register SH. 
When the seven bit synchronising pattern is con- 
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Figure 7; Receiver unit 
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tained in the right position within the shift register, 
a syne. recognition gate in unit SY resets to zero the 
divide by 50 timer in the timer TT. Every bit time 
within the message may then be determined from 
this point. 


All the incoming information passes through the 
first five toggles of the shift register SH, the outputs 
of which are connected to a set of code recognition 
gates in CO, one set for. each possible code. If the 
code is correct, the information is transferred to 
the permanent output stores SO a, b and ec, where 
it is decoded for the digital display. If, however, 
the code check does not recognise the received 
code pattern an alarm is given which prevents the 
transfer of all information after that time within 
the one second time cycle. The alarm is not reset 
until after a full message is received correctly. 
While the alarm is present the digital display will 
show the last correct indication but the background 
will glow red in colour. 

A ‘“‘freeze control’’ facility is also provided which 
prevents the transfer of new information from the 
receiving shift register SH to the output stores SO 
during the times when the summator or typewriter 
are acting on the information already stored. 


The Summator— 

The MW information displayed by the four re- 
ceivers is regularly added together and displayed 
by the summator. The total time for a complete 
addition is less than 100 ms. and is repeated each 
second. 

The summator consists of the following units :— 

1. Cloek Pulse Generator, S.P. 

2. Summator Selector, SS. 

3. Control & Carry Unit, 8.U. 

4. Totalising Output Store, S.O. 

Because each addition takes a finite time, each 
receiver contains an indicator which prevents the 
addition of that receiver when the information in 
it is about to change. Also because the four re- 
ceivers are asynchronous the summator contains a 
selector unit in SS to decide from which receiver 
the information is to be taken and added to the 
total. This selector examines each receiver in turn 
to decide if the information it contains has already 
been added to the current total, and if it is about 
to be changed as determined by the indicator. 

The summation cycle is initiated by the Albany 
receiver transferring new information to its output 
store. This sets up the indicator on receiver 1 and 
resets the summation counter to decimal ‘‘0’’, thus 
destroying the old total. The clock pulse generator 
SP next drives the receiver selector unit in SS which 
decides from where the first set of information is 
to be taken. When this is done ten clock pulses are 
fed from the generator to each output decade store 
of the chosen receiver, thus causing them to count 
backwards 10 steps. Each decade store therefore 
contains its original count unchanged. These pulses 
are also fed to the summation counter decades in SO 
but are stopped when the corresponding receiver 
decade goes through zero. The summation counter 
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then contains the same information as the first 
chosen receiver. 


The receiver selector then chooses the next re- 
ceiver and the process is repeated. Carry digits in as 
SU are added to the next higher decade after the » 
addition of any particular receiver has been com- 9 
pleted. . 

’ 


When all the receivers have had their information 
added to the summation counter, this stores the 
total until the next cycle is initiated. The total is : 
then decoded and displayed. Since the time taken 
for summation is less than 100 ms. this will be seen 
as a single ‘‘flash off’’, which signifies that a new 
total has been obtained even if the actual reading 
does not change. 


The Writer Sequence Controller and Clock— 


This section of the equipment controls an I.B.M. FE 
electric output writer to provide a permanent re- 
cord of all the power measurements including the 
summation. The writer operates every 5 minutes 
or 30 minutes as decided by a single key. If a 
record is required every 5 minutes it is typed in 
red, 30 minute operation producing black type. 

An electronic timer working from the 50 ¢/s. 
mains frequency produces a pulse every 5 minutes. 
These pulses are counted by a eireuit which provides 
a binary readout of time, on a 24 hour basis, coded 
in a similar code to that used for the MW. infor- 
mation. 

Every 5 or 30 minutes, as determined by the 
key, a writing sequence is initiated. However to 
avoid information changing whilst the writer is in 
operation the writing sequence is not started until 
just after a complete summation has taken place. 
During this summation, after the information from 
each receiver has been added to the total, a ‘‘freeze’’ 
signal prevents each receiver from changing its 
stored information until after the complete writing 
sequence has taken place. When all receivers have 
been ‘‘frozen’’ the writer selector connects deeod- 
ing relays to each receiver output store in turn and 
drives the writer to record the information. 

All the written information for one writing 
sequence is contained on one line of type. This 
comprises the time followed by information from 
Albany, Henderson, Tahekeroa, Wellsford and — 
finally summation. Each individual MW reading is _ 
separated by a space determined by the typewriter 
tabulate stops. The writing cycle takes approxi- — 
mately 3 seconds depending upon the tabulation — 
spacing, and no new information ean be received 
during this time. Extra space is available on — 
each line for other information, e.g. transformer tap 
positions, and at each midnight the operator can 
tvpe in the day, date and weather conditions. 


+ 


Conclusion ; 
The Waitemata Power Board’s telemetering — 
scheme desribed here is one of the most modern — 
in the world. It was the first p.e.m. system for — 
electrical load. measurement to be developed in U.K. — 
The original specification for the design was pro- — 
duced by the Board’s engineering staff. ‘ 
Continued on page 27 ¢ 
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Looking at... 


Accuracy of Electronic 
Digital Counters 


In view of the increasing number of digital 
counters of varying accuracy which are appear- 
ing in laboratories and industrial concerns 
throughout the country, we felt that some notes, 
extracted from information to hand, would 
be of value. 


In general, there will always be a possible error 
of = 1 count on the last significant digit. This 
error, together with the discrimination required, 
will determine whether a Frequency or a Period 
measurement should be used. The effects of this 
1 count error will be least on the highest counts, 
judged on a percentage basis. 

The attainable accuracy of a particular counter 
is shown in the graph. This is a plot of percentage 
accuracy of maximum | part in 10%, versus frequency 
and clearly shows the cross-over point below which 
determination of frequency is better performed by 
period measurement. 

The + 1 count ambiguity is inherent in measure- 
ments made by an electronic counter because the 
gating is normally not synchronised with the input 
signal. The gate may open or close while an input 
pulse is passing through, so this pulse may or may 
not be included in the final count. 


FREQUENCY MEASUREMENTS 


In frequency measurement, accuracy of the count 
is mainly determined by the accuracy of the internal 
standard which provides the timing gate, and thus 
the counting interval. In addition, there is the 
+ 1 count error mentioned previously and therefore 
for a given counting time or gate period, the highest 
frequencies will be displayed most accurately, with 
the greatest discrimination. 

Let us see how the accuracy of the timing stand- 
ard will affect the count displayed. 

If our internal standard is high in frequency by 
10 cycles at 10 megacyeles i.e. 1 part in 10° high 
(a quite usual amount of error, then a standard 
external signal accurately controlled to 1 megacycle 
will give a count of 1 million + 1 + the 1 digit 
error; that is a maximum error of 2 cycles high or 
low. If, however, we count a 10 megacycle standard 
frequency with the same counter, the error will be 
+ 10 cycles = 1 digit, i.e. a maximum of 11 eveles. 

It should be noted here that use of the internal 
oscillator source for checking purposes will not 
show up such an error, as the oscillator frequency 
and the gating time are both directly related. Thus, 
even if the crystal standard has drifted, say, 10 
eyeles high, it will still show a correct count. 


PERIOD MEASUREMENTS 


The period measurements method is also affected 
by the time base stability (see later) and the + 1 
count error. Accuracy is also affected by an 
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FREQUENCY ————— 
ambiguity in triggering level of the gating circuits. 
lor sine wave inputs the total possible error may be 
Te BN 
expressed as — x — where 
7 ES 
EN = total noise ineludinge that due to counter 
circuits. 
ES = signal level. 
If we use the average of a number N of period 
measurements then the error is reduced N times. 
The actual percentage accuracy is equal to 
FIN e 
se eg oe Hy 
NFS N 
where FIN = Input Frequeney in cycles per second. 
FS = Standard Frequency in Cycles per see. 
N = number of periods averaged. 
e = Trigger error. 
K = Time base accuracy expressed in decimals. 


INTERNAL STANDARD ACCURACY 

If we are using a standard in our counter with 
a Stated short term stability of say 1 part in 108 
it must be kept in mind that short term stability 
usually indicates the total variation from zero 
reference over a short period. 

With a good quality standard this variation 
should be very small. For accurate counter work 
it is not the short term stability which is primarily 
important, but rather the long term stability which 
matters. 

The time base accuracy is basically determined 
by drift rate of the individual time base; the 
absolute value of frequency offset at standardisation, 
and the time lapse since standardisation. 

Let us suppose that our counter has a quoted 
stability of 1 part in 10° per week. This first assumes 
that the short term stability is probably 1 part in 
10° (a good quality instrument). Now also assume 
the counter is well run in. It is now set as accurately 
as possible against a more accurate standard source. 

After the first week, error is likely to approach 
+ 2 cyeles at 10 megacycles. After 2 months, error 
is likely to be + 20 cycles at 10 megacyeles or + 2 
eycles at 1 megacycle. In other words accuracy of 

Continued on page 27 
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ENQUIRY CARD AD. 13 


TYPE 301 
FUNCTION 
GENERATOR 


on-the-job convenience 
with the NEW 
dimensionally proportioned 
- Type 422 Dual-Trace 


y 


0.001 cps to 1 mc 

SOLID-STATE 
SQUARE-TRIANGLE-SINE 

10 nsec RISETIME 

10v P-P into 52 ohms 
SIMULTANEOUS OUTPUTS 
TRIGGERED and GATED MODES 
$550.00 F.O.B. FACTORY 


SIMULTANEOUS OUTPUTS 
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Trigger Output 


EXTERNALLY TRIGGERED 


| Trigger Input | 


Here’s why: 


Mechanically watts DC; power drain on external DC is 


Small Size — with maximum overall dimen- COnStant for 11.5 y-35 v range. 


sions of 6} high x 10°’ wide x 17-4/5” deep, Environmentally 


including panel cover and handle. : ; 
: aI 5 Rugged Construction — to meet Tektronix 


3 EXTERNALLY GATED 
requirements: 


Light Weight — 21 pounds, with panel cover 

and included accessories. Storage (without batteries) —55°C to eee 
Electrically +75 oe to 50,000 ft. . 

Versatile Performance — with bandwidth of Operating (without batteries) —I5°C to 


+55°C, to 15,000 ft. 


dc-to-15 Mc, sensitivity to 10 mv/div and dual- y ; : r 
Storage (with batteries) —40°C to 60°C. 


trace Operation in a compact instrument. 


: F Operating (with batteries) —15°C to 
Sharp, Bright Displays — even under high 440°C, to 15,000 ft. 
ambient light conditions, on rectangular 4” No fan needed, yet it runs cool and 
CRT, which provides 7.9 square inches of stays clean. 


usable graticule area. Type 422 Oscilloscope (AC only) 


Low Power Requirements — for AC model, 40 Type 422 Oscilloscope (AC-DC) (includes set 
watts: for AC-DC model, 28 watts AC, 22 of 20 NiCd cells) 


\ A y & ‘ \ | ; \ N | T P.O. BOX 3097 AUCKLAND TELEPHONE 34-541 
e © C D ° PRIVATE BAG LOWER HUTT TELEPHONE 699-864 


We maintain our own servicing and calibration laboratory in our Wellington Office, 437 Hutt Road, Lower Hutt 
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SERVICEMAN’S COLUMN 


Conducted by J. Whitley Stokes 


Servicemen in this country have now had seven years to become 


accustomed to printed circuit wiring. 


Well, perhaps not quite as 


long as that but nevertheless the first models using ‘‘P.C.’’ appeared 
on the market towards the end of 1958. How time flies — it seems 
as if the technique is still quite new but there are the figures. Honours 
for first place, are, I believe, equally divided between the Philips 
Printina and the Philco T6 Transitone. 


From the servicing angle it has 
meant learning new techniques, 
not so much from the diagnostic 
point of view but rather from 
the angle of removing and _ re- 
placing defective components. 
This remark applies equally 
whether the particular piece of 
equipment using a P.C. board is 
transistor portable, power oper- 
ated home radio or TV Receiver. 

With hind sight it is possible 
now to say that there has been 
much unnecessary grief caused 
not by the use of the P.C. board 
as such, but because of it being 
inadequately supported and 
mounted. An early cause of much 
trouble in some models was the 
mounting of large sized gang con- 
densers and volume controls 
directly on the P.C. board. This 
lead to breakage in the wiring, or 
even of the board itself, at the 
points of attachment. Probably 
the most horrible example of poor 
design was to be found in one 
AC/DC model which used a PC 
board supported about half an 
inch above the cabinet bottom 
by just two serews near the 
middle. The ballast resistor was 
mounted vertically on the board 
without any intervening brackets 
and as both ends of the hoard 
were unsupported for about four 
inches it didn’t need much 
imagination to envisage the re- 
sults. Due to the use of a quite 
small cabinet the temperature 
rise soon caused the board to 
buckle until one or both ends 
touched the bottom of the cabinet. 
I have actually seen a hole melted 
right through the bottom of the 
plastic cabinet at the point 
opposite the end of ballast resis- 
tor mounting bolt. This is not to 
mention a charred cardboard 


back but of course this could 
have happened whether or not a 
P.C. board had been used. Lest 
I be accused of being wise after 
the event, I might say that at 
the time when the manufacturer 
first sent me three of these then 
‘‘latest models’’, I returned them 
after one look inside the cabinet. 
They were withdrawn after about 


a year. 

Kor better or worse the PC 
board is here to stay so service- 
men will have to learn not merely 
to live with it but to live ‘‘off’’ 
it to use a colloquialism. 


Any serviceman who has had 
occasion to remove a multi- 
terminal component, for example 
an II transformer, from a P.C. 
board has realised the difficulties 
involved in trying to heat all the 
terminals simultaneously in order 
that it may be freed from the em- 
brace of the soldered points. In 
America this led to the develop- 
nent of specially shaped inter- 
changeable bits for soldering 
irons, Shaped somewhat like mini- 
ature branding irons, which could 
be held in contact with all the 
protruding lugs of the eompon- 
ent thus melting the solder. This 


Was a Step in the right direction 
but had two drawbacks, one being 
that it was necessary to have a 
separate specially shaped bit for 
every size and make of compon- 
ent and even then it still left the 
mounting holes in the board 
covered with solder after remov- 
ing the component. 

The next step was the develop- 
nent of a special ‘‘de-soldering’’ 
tool. This takes the form of a 
conventional soldering iron but 
instead of having a bit the busi- 
ness end is provided with a small 
hollow tube which, when heated 
by the element, can be slipped 
over the end of the wire or lug 
protruding through to the 
soldered side of the board. In 
addition to melting the solder 
however the tool is provided with 
a device for sucking up the 
molten solder thus leaving the 
hole in the board clear. Each lug 
of a multi-terminal component 
has to be treated separately but 
the result is the easy and clean 
removal of the defective compon- 
ent. After having used one of 
these de-soldering tools I regard 
them as being quite indispensable. 
Unfortunately the current import 
restrictions on all types of solder- 
ing irons seem to be affecting 
their availability on the local 
market, so if you don’t possess 
one I should try very hard to do 
so if I were you. 


Apparently it just hasn’t yet 
occurred to any importer of re- 
cord changers or players, of the 
ordinary commercial type, to 
request the manufacturer not to 
supply cartridges fitted with 78 
styli. Ten vears after the manu- 
facture of 78 rpm records has 
ceased, purchasers of record 
players and radiograms are being 
forced to accept a 78 stylus which 
in the vast majority of cases is 
not required and never used. 
Where the particular cartridge 
uses separate styli for LP and 7&8 
there is no problem, it is just a 
matter of fittmg an LP’ (.001”’ 
radius tip) and a pure stereo 
(.0005’’ radius tip) stylii and 
marking the turn-over knob 
““stereo’”’ and ‘‘l.P.’’ In the ease 


Continued on page 31 
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STEREO AMPLIFIER 


Continued from page 15 
through the two tone controls. is concerned, 
These are the current ‘‘dual’’ of 


the conventional high impedance this amplifier 


The Power Supply 

As far as an A.C, 
nothing eould be 
simpler than the one employed in 
system. 
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coupled with electrolytic capaci- 
ties of 250 mfd or more. 

The no-signal D.C. voltage 
across the main D.C. line is in 
the vicinity of 36 volts — drop- 
ping to under full signal eondi- 


power supply 


One com- 


passive control. The variation mon power transformer and recti- tions. 
of response about the centre ier system serves both channels. ae 
+] : E44 tO taE al a ysten ; : f ; lo ensure low hum level, and 
yO1N With respec O ( Late re ywer ranstormer IS a md ° 4° 
| : yet poe 4 to avoid any interaction between 


1000 ¢/s is taken at 100 evcles + 


+ 8 dB — 15 GB. Ltd. of 

It seems that all low impedance Pieawolis: A. G 
continuously variable tone con- 
trols using potentiometers with 


law, suffer from the problem that 
most of the boost or cut seems 
to occur in the latter part of the 
rotation of the potentiometer — 


special type No. 8149 manufae- 
12 dB — 12 dB and at 10 ke. tured by Transformer Winders 


Auckland. 


rectified by two 100 volt (P.LYV.) 
2 amp silicon diodes R.C.A. Type 
a linear resistance versus rotation 40266 operating 
capacitor input 
diodes feed via 
limiting resistor made in a similar 
fashion to those 


circuit. These 


channels, it is necessary to ensure 
that all power earthing is re- 
turned to one point — the june- 
tion of the transformer centre 
tap and the negative leads from 
the filter capacities. 


This provides 
side which is 


a full wave es : : 

The accompanying block dia- 
gram shows the power and signal 
earthing requirements for coup- 
ling input to pre-amp to main 


1 ohm surge 


used in the 


this preamplifier is no exception. emitters of the output transistors, amplifier and amplifier to 

However, the onset of cut or boost into a reservoir-filter capacity of | Speaker. 

is not too rapid, and there is a at least 1000 at 40 volts In a concluding article, we will 

little lee-way around the centre working. It is from this point show and describe some of the 

point because of this. that both driver and_ output constructional details, together 
The bass section of the tone stages of each channel are sup- with measurements of perform- 


eontrol is included as part of a pled. 
negative feedback loop around 


To provide extra filtering 
and decoupling in the low level 


ance characteristics and in addi- 
tion, we will also publish a cireuit 


the second stage, which ensures stages, separate decoupling re- of the low level, low impedance 
low overall distortion in the pre- sistors to each preamplifier chain input preamp suitable for use 


amplifier section. 


ENQUIRY CARD AD. 14 


Chassis and Cabinets 


ti 


Case 


Unicase 
Instrument 


Speaker enclosure 


Perfectly suitable for intercoms. 


Chassis 


For all Your 
Chassis, Components, Transformers, etc. 


RADIO TRADERS LTD. 


243 HOBSON STR., AUCKLAND P.O. BOX 2619. PH. 24-774 
Tride Enquiries to: R. P. STUBBING LTD. 
P.O. BOX 2619, PH. 24-774 
TELEGRAMS “RADTRAD” AUCKLAND 


are used from the common supply 


with magnetic pickup. 


NEW TELEMETRY SYSTEM 


Continued from page 22 


The scheme has an overall accuracy greater than 
most other schemes. Direct digital readout means 
no reading errors, as there would be when reading 
the conventional indicating instrument. The speed 
of response, one new indication per second, is fast 
enough to allow rapid speed control. 


Extending the equipment to enable it to read to 
greater magnitudes is extremely easy. As the input 
C.T. ratio is changed, the resistive burden across 
the interposing C.T’s is altered and the decimal 
point in the digital display shifted one position to 
the right. Full seales of 100 to 1000 MW for each 
substation are thus obtained, still accurate to +1%. 
Provision has been made for the future telemetering 
of volts. 


One of the more important points is that this is 
possibly the first scheme to incorporate no moving 
parts between the substation bus and the digital 
display. This, together with the use of transistors, 
printed circuits and wire wrapped connecting joints 
instead of soldered ones, makes for ultra reliability 
and very low maintenance. 

The cost of the complete equipment was 
£11,124. If, by its use, the peak load can be 
kept only 1 MW. lower than by other methods, 
then the scheme will pay for itself in under 
2 years. 
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Pacemaker MA3 Amplifier 


This amplifier is a small valve type suitable for 
general purpose use where large powers are not 
needed. The unit comprises a single ECL 86 valve 
plus semiconductor rectifiers in a metal cabinet 
113”? wide by 5’’ deep by 4”’ high. The ECL86israted 
at 4 watts in single ended class A service but at 
this figure the distortion on our sample was.a little 
high and a good output is obtained at 2.5 watt level 
with really excellent output at a lower level of 1 
watt and outputs at intermediate levels sound very 
pleasing. Purists will have it that any amplifier 
with distortion over 2% is not suitable for music 
— this we do not believe and live tests with the 
MA 3 prove this. Loud peaks on both classical and 
popular records come through well when the aver- 
age level is comfortable for a small living room. 


Technically the circuit has no tricks and the lay- 
out is simple, most components being wired onto 
a printed circuit board. We do not envisage service 
troubles but components are easily replaceable. The 
only comment we would make on the design is 
that the filter electrolytic capacitors should be more 
firmly mounted as excessive vibration may event- 
ually fracture the long tails down to the printed 
circuit board. (Such vibration could result if the 
unit was carried about in a ear). 


Technical 
(a) Power versus Distortion 


Krequency Power 1W 15W 2 W 2.0 W 
100¢/s 4.6% 6% 10 16 
500¢/s 2.1 3.6 5 8.5 
1Ke/s 2.5 3.3 5 D 
dKe/s 2.5 4.4 T 20 
8Ke/s 3.8 6.2 
10Ke/s 4.6 14 


(b) Frequency response for 1 watt output relative 
to 1Ke/s with tone controls in central position 


40¢/s —1l1dB 
100¢/s +3dB 
)00¢/s +2:50B 
1Ke/s OdB 
dKe/s —11dB 
8Ke/s 15dB 
10Ke/s —16dB 
(¢) Tone controls: relative to central position 
Bass 
100¢/s —2dB +1dB 
500¢/s nil 


—Unit from H. W. Clarke Ltd. 


Treble 
D00G/s nil 
1Ke/s —OdB +2dB 
dKe/s —0 +13 
8Ke/s AM +16 
10Ke/s —] +17.5 
12Ke/s —] = ae | 
15Ke/s —2 +19 
20Ke/s —3 +20 

Hum 


—45dB down (open cireuit input all controls max) 
Output Impedances 3 ohm and 15 ohm 
Sensitivity 190 mV in for 1 watt 

280 mV in for 2 watts 


Comment 

It will be noted that central position of the treble 
control does not give a level response and that 
almost full treble ‘‘boost’’ is required to compen- 
sate for the falling frequency response. The treble 
control is then, rather a ‘‘cut’’ control than a boost 
one. The deficiency in an effective bass control is, 
in many ways, made up for by the good low fre- 
quency response; 40¢/s output being only 4dB 
down from that of 100¢/s. 


l’or the price asked the performance is good and 
this amplifier will suit many looking for a small 
amplifier suitable for entertainment purposes. For 
low level output pick-ups a preamplifier would be 
necessary but the sensitivity is adequate for most 
input sources. The good low frequeney response 
would be useful when used as a guitar amplifier. 


Looking at 
FREQUENCY COUNTER 
ACCURACY 


Continued from page 23 


the counter has been reduced by a factor of 10 in 
just over two months. 

Normally, it can be taken that the short term 
stability error would oscillate around the mean fre- 
quency. Long term stability or drift, however, is 
generally in one particular direction and this is 
usually higher in frequency. 

Over a period of years, the monthly drift error 
will gradually become less, and the better the quality 
of the crystal, the less time is required for this 
improvement to be noticeable. The drift, however, 
never drops to zero. 

Graph by courtesy of Marconi Instrumentation. 
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ENQUIRY CARD AD. 16 


RCA’s Broad Economy 
‘Silicon Line Offers 
‘Blocking Voltages 
1 to 450 V-. 
Currents to 30 Amperes 


Medium-Voltage/Inverter 
Power to 800 W/Audio 
Power to 300W/ 
Regulators Short- . 
Circuit-Proof to SOW 


High Voltage High Transients 
Inverter Power to IKW 
Audio Power to 300W 


12-Volt Supply /Inverter 
Power to 380 W/Audio 
Power to 100W/ 
Regulators Short-Circuit- 
Proof to ISOW 


Regulators Short- 
Circuit-Proof to 1S0% 


RCA 2N3440 
Vceo (sus) min 250V 
Aa dab ey hre @ Ie = 20 ma 40-160 
Vcev max fr 20 Mc (min) 
hre @ Ie = 150 ma 50-250 
f 100 Mc (min) 
y. RCA 40256 
(TO-5 w/flange) 63.. = 
TO-5 AND FLANGED TO-5 15° C/W 
I. MAX to | AMP.P, MAX = 5and 10 W 
e Se RCA 40250 RCA 2N3054 RCA 2N344I 
Vcey max SOV Vcey max 90V Vcey max 160V 
hee (a Te — nA here (a i ==) (OPN hre (@ Ie = 0.5 Ade 20-80 
25-100 25-100 fr (typ) 0.8 Mc 
fr (typ) 1 Mc fr (typ) | Mc 
|. MAX to 4 AMP. P, MAX = 29 W 
RCA 40251 RCA 2N3055 RCA 2N3442 
Vcev 50V Vcev 100V Vcev 160V 
hre @ Ie = 8A_ 15-60 hre @ |, = 4A_ 20-70 hre @I, = 3Ade ~—-.20-70 
fr (typ) 0.5 Mc fr (typ) 0.5 Mc fr (typ) 0.6 Mc 
TO-3 PKG. 
|, MAX to IS AMP. P, MAX = 117 W 
RCA TA-2650 RCA TA-2544 RCA TA-2645A 
VcEO 40V VcEO 60V VcEO 140V 
hee a ie = ISA 15-60 hee (a ie = |I0A 15-60 : hee (@Y le — 8A 15-60 
fr (typ) 700 Ke fr (typ) 700 Ke fr (typ) 500 Ke 


TO-3 PKG. 
I, MAX to 30 AMP. P, MAX = ISOW 


RCA announce economy silicon power 
range up to 30 amps 


Included in the standard range are types recom- performance, check the line of RCA silicon 
mended for 12-volt supplies, and medium and _ power transistors now available from AWA. 
high voltage applications. For economy and 


AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LTD. 


2nd Floor, Commerce House, Wakefield Street — P.O. Box 830, Wellington — Tel. 43-19! 


P.O. Box 1363, P.O. Box 2084, P.O. Box 932, P.O. Box 1026, P.O. Box 467, 
AUCKLAND CHRISTCHURCH PALMERSTON NORTH DUNEDIN INVERCARGILL 
Tel. 10-129 Tel. 62-158 Tel. /6-886 Tel. 88-058 Tel. 89-777 
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CAMERA 
—- VIEW - 


After many years in Wellington, 
a move to Tauranga may seem to 
be away from the centre of things, 
but for Inductance Specialists Ltd. 
it has been a change that has 
brought rapid expansion of pro- 
duction in all departments. I!n fact 
these departments — five of them 
— are the key to the success of the 
company. Their “Q” symbol is 
well known for R.F. coils and coil 
kits etc. This was the first-established 
side of Mr. Palmer’s company and 
is still the most important and larg- 
est section. Several other facets 
of his operations show how a variety 
of associated products can develop 
from a single line and thus strength- 
en the general security of the com- 


pany. 


Chassis in the course of construction 
before bending. 


The improvement in sensitivity of 
car radios, especially, and the ad- 
vent of television, brought an 
increase in the need for interference 
suppresion. Inductance Specialists 
was the first company to introduce 
a full line of suppression filters 
on a production basis. Such manu- 
facture benefited from the back- 
ground of experience and 
production facilities that an R.F. coil 
manufacturer could be expected to 
possess. This was the case, and 
today the leading domestic appli- 
ance manufacturers go to “Q” for 
interference suppression compon- 
ents rather than design and wind 
their own. It will be appreciated 
that the maximum level of inter- 
ference from interference gener- 
ating devices is now _ legally 
specified and the onus is on the 
manufacturer to ensure that his 
appliances conform to the terms of 
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Inductance Specialists Ltd. 
1277 Cameron Rd., Greerton, Tauranga 


Manager: E. J. Palmer, A.M.I.E.R.E. 


the appropriate British or New 
Zealand standard specifications. 

Today, as a result “Q” coils and 
R.F. transformers can be found in 
many television sets in this country. 
At the time of our visit, the coil 
department, shown in the illustra- 
tion, was in the midst of a run of 
over 36,000 for a television set- 
maker. This production _ line, 
although allied to R.F. coils, is 
flexible enough to provide a 
variety of types, while the pro- 
duction staff similarly are versatile. 

In addition to the above, 7 and 
10m/m square transistor coils were 
also being manufactured in large 
quantities. This is also a compara- 
tively recent addition to the “Q” 
range and already many thousands 
are supplied each month to radio 
receiver manufacturers. 

Additional planning for the 
future is reflected in the purchase 
of a multiple head automatic relay 
winding machine which will be in 
operation before the end of this 
year. This will enable Inductance 
Specialists to quote competitively 


against both New Zealand and 
overseas manufacturers in this 
field. 


Soldering leads on 10m.m. former — note 
long finger nails for locating fine wires. 
Photo through magnifying glass. 


“Q” broadcast and shortwave 
kits have been familiar now for 
many years and the mechanical 
plant needed for chassis-making 
has grown rapidly with the result 
that the sheet metal department — 
chassis and cabinet work — is ex- 
panding quickly. This section 
appears to hold considerable pro- 
mise, and, not being required so 
much for quantity production, is 


eral production view. 


able to make chassis or cabinets on 
a “one-off” basis to customers’ 
requirements. 

Although Inductance Specialists 
moved their factory to Tauranga 
to tap the labour market (and 
after all, a trained staff including 
forty young women is not so easy 
to find), there is no denying that 
the major market is at their back 
door, over the Kaimai Ranges — 
Auckland Province with almost half 
the nation’s population and indus- 
try. 

The progress made by Inductance 
Specialists is an example of diversi- 
fication stemming from specialis- 
ation——from R.F. Coils into suppres- 
sion filters, miniature transistor coils 
and relays, and from R.F. kits into 
chassis, cabinets and sheet metal 
work. That it has paid off is 
obvious, for already space is at a 
premium. From the outset, Mr. 
Palmer, designed the present fac- 
tory (providing almost 5 times as 
much floor space as the Welling- 
ton premises), to accommodate 
readily further expansion to allow 
for this, the area alongsid2 was 
purchased prior to the design of 
the factory. 

In the past we have pointed out 
the dangers of over-specialisation 
and, for example, the over-depend- 
ence of the industry on television 
sales, but Inductance Specialists, it 
would appear, have little to fear 
on this account, as in addition to 
large production runs for outside 
manufacturers, they have a 
healthy stock line of R.F. coils and 
transformers, their filter section 
and 7 and 10m/m miniature tran- 
sistor coils and relays plus the ex- 
panding metalwork department. 
Many other of the smaller compan- 
ies in the industry would do well 
to take their cameras to 1277 
Cameron Road, as we did. 
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BOOKS 


Here is our latest stock list of books. Be early for your selection. Whilst new stock is arriving 


New Selection 


all the time, it is advisable to be quick if you want them ex stock always. 


As usual 10% discount if money with order. 


LATEST NEWS. WE NOW HAVE AVAILABLE AT A SMALL EXTRA CHARGE VARYING BETWEEN 
1/- AND 2/6 FOR THE LARGEST, PLASTIC COVERS TO PROTECT YOUR VALUABLE BOOKS 
FROM DAMAGE. IF YOU WANT THE COVERS TO BE SUPPLIED ADD 1/6 TO THE PRICE OF THE 
BOOK IF FORWARDING MONEY WITH ORDER. 


AMA 1 AMATEUR ANTENNA BOOK 29/6 TRT ] Servicing Transistor Two-way radio 29/6 
ARC 1 PRACTICAL HAM RADIO PROJECTS 25] - TSR ] Television Service Manual 39/6 
ARP ] AMATEUR CONSTRUCTION PROJECTS 25 - TTS ] Transistor Transmitters for the Amateur 29/6 
BEL 40 Basic Electronics Vols 1-4, Excellent value 99/6 al 1 Industrial Transistor & Semi-conductor Handbook 49/6 
BEL 70 Basic Electronics Vols 1-7, Extended series 169/6 Short Wave Amateur Radio Schaap yale 
BEO 1 Basic Electronics Series Oscillator Circuits 29/6 How Television Works Holm 35/- 
BEV 1 Basic Elect Series TV Syne and Deflec Circuits 29/6 TDM 1 Solving TY Tough Dogs 25/ - 
CAR ] Electronic Gadgets for your car 29/6 54 Probes 25/ - 
DML 1 Servicing with Dip meters 29/6 63 Transistor Circuits 27/6 
HRC 1 Handbook of Ham Radio Circuits 29/6 81 Printed Circuits 29/ - 
HSL 1 Servicing Horizontal Sweep Circuits 25/- 102 Practical TV Troubleshooting 23/6 
1EC 1 Industrial Electronic Circuits Handbook 39/6 173 TY Questions & Answers, Vo. 1 vi |e he 
IGS 1 Transistor Ignition Systems Handbook 25/- 173-3 TV Questions & Answers, Vol. 3 2s 
IND 1 Industrial Electronic Measurement and Control 39/6 173-4 TV Questions & Answers, Vol. 4 2ive 
MRZ 1 Magnetic Recording for Hobbyist 25| - 108 The Oscilloscope 36/6 
OSM 1 Using Oscilloscope in Industrial Electronics 49/6 329 H Transistor TV Receivers 69/6 
PTC 1 Practical Transistor Servicing 29/6 TV Simplified Milton Kiver 79/6 
PTL 1 Soler Cell and Photocell Experimenters Guide 29/6 The ARRL Radio Handbook 50/- 
PTW 1 Practical Transistor Theory 25/- ARRL Antenna Handbook 22/6 
SSD 1 Servicing TY Sweep Systems 27/6 245 How to use Grid Dip Oscillators 25] - 
SSH oP Transistor Substitution book & pocket book latest 20/- RCA Transmitting Tube Manual 12/2 
TEM’ 101 Ways to use a Sweep Generator 20/- RCA Receiving Tube Manual 1964/65, JUST OUT 15/- 
TEM 3 101 Ways to use a VOM-VTVM 20/- RCA Transistor Manual 15/- 
TEM 4 101 Ways to use a Signal Generator 20/ - 146 Obtaining & interpreting Test Scope Traces 30/- 
TEM 6 101 Ways to use Ham Test Equipment 25/ - 121 Electronic Circuits Handbook 30/- 
TEM 7 101 more Ways to use your Scope in TV 25/ - 120 Shop & Shack Shortcuts 39/6 
TEM 8 101 more Ways to use your VOM-VTVM 25/- 119 Antenna Roundup CQ 30/- 
IGE 1 Handbook of transistor circuits 49/6 295 Useful Electronic Shop Hints 19/6 
Grob Basic Television Textbook for Advanced Trade 80/- Electronic & Radio Engineering Terman 99/6 


ORDER NOW AND AVOID DISAPPOINTMENT FROM 


PP. H. ROTHSCHILD & Co. Ltd. 


P.O. BOX 170 LOWER HUTT 83 PRETORIA ST. TELEGRAMS “FRANDS” 
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BOOK REVIEWS 


by I. H. S. 


‘*Principles of Television En- 
eineering’’ by Roy C. Whitehead, 
A.M.I.E.E., published in 2 volumes 
by Iliffe Books Ltd., London. 

These two books are intended 
to provide a wide but relatively 
thorough coverage of television 
engineering for all those study- 
ing or engaged in television re- 
ceiver servicing, television broad- 


casting, or industrial closed 
circuit installation or mainten- 
ance. 


The emphasis has been placed 
on the nature of a_ television 
signal, how it comes to have its 
particular form, and how this 
signal is generated, radiated or 
distributed through cable circuits, 
then received and reproduced. 

The treatment assumes that the 
reader has a basic knowledge of 
electronic principles and circuitry 
and understands sound _ broad- 
casting, cathode ray tubes, and 
their operation. On the mathe- 
maties side, little more than a 
knowledge of simple algebra and 
the elements of calculus have 
been assumed. 

The first volume commences 
with a consideration of light, 
photo-electrie circuits, and the 
synthesis of a picture signal. The 
author then deals with scanning 
techniques, aspect ratios, the 
spectra of video and R.F. signals, 
and gamma — the relation be- 
tween signal output and light 
input. Other topics treated are, 
blanking and synchronisation, 
gating, and video mixing. 

The second volume opens with 
a study of the studio equipment, 
and the various techniques used 
in programme mixing, telecine, 
tele-recording, magnetic record- 
ing and reproduction, and con- 
version of one television standard 
to another — a matter of some 
importance in view of the success 
of the satellite relay systems. 
More specialised material such as 
vestigial sideband modulation, 
and detection are next covered, 
before the subject of transmission 
via eable, with the attendant pro- 
blems of equalisation and attenu- 
ation re dealt with. 


RADIO, ELECTRONICS AND COMMUNICATIONS - 31 


After a chapter on transmitters, 
modulation systems and the com- 
bination of sound and vision sig- 
nals, three chapters are devoted 
to various important aspects of 
receiving equipment. Aerial 
systems, the parts of the receiver, 
before and after the vision detec- 
tor are all treated successfully, 
although not in great detail. 


The final chapter, a long one, 
of some 70 pages, discusses in de- 
tail various kinds of video ampli- 
fiers. 

The volume concludes by deal- 
ing in 6 appendices with details 
of C.R. combinations, D.C. restor- 
ation, power supplies, stabilised 
supplies, and camera tubes. 

Both volumes have satisfactory 
indexes, the drawing and dia- 
grams are well presented, but it 
is felt that the contents really 
deserve a hard cover as it is likely 
that these books will be in demand 
for reference purposes long after 
their use as a teaching device 
has ceased. 

Our copy direct from and by 
courtesy of the publisher. 


“The Radio Amateur’s V.H.F. 
Manual’’, by Edward P. Tilton, 
WIHDQ., published by the 
American Radio Relay League 
Ine., Connecticut, U.S.A. 

This long awaited book will fill 


SERVICEMAN’S 
COLUMN 


Continued from page 25 


of dual stylii fitted with two tips 
on the one shank it would mean 
the fitting of the appropri- 
ate tips by the stylus manufac- 
turer. If this were done it would 
then be possible to dispense with 
the composite .0007’’ stylus as 
well as the 78. 


It is surprising that overseas 
manufacturers still continue to fit 
the latest stereo units with 78 
‘‘needles’’. Certainly the manu- 
facture of 78 records continued 
in Britain for some years after 
it had ceased in this country but 
even so surely the advent of 
stereo would have been an ideal 
time to dispense with the 78 sty- 
lus in new equipment. 


a gap in the family of A.R.R.L. 
publications on various special- 
ised sections of the art of amateur 
radio. Ed. Tilton probably has 
written more than any other per- 
son on the subject of amateur 
communication in the , ‘‘ultra- 
highs’’ — the frequencies above 
90 megacycles. 

One important point must be 
made. This book is not just a 
collection of Mr. Tilton’s articles, 
written over the years, combined 
into one book: It is a collection 
of some of his best articles 1m- 
proved and_ re-written where 
necessary to bring them up to 


date, together with a_ great 
amount of absolutely new 
material. 


WIHDQ has the happy knack 
of writing a text about a special- 
ised field in a language equally 
acceptable to both the beginner 
and the experienced V.H.F. 
worker. The book opens with an 
authentic history of amateur 
V.H.F. and then progresses 
through receivers, receiving tech- 
niques, transmitters, antennae 
and test equipment in a thorough 
manner. Practical constructional 
information is interlaced with im- 
portant reference material, design 
data, circuits, photographs, for- 
mulae, graphs, and every chapter 
carries an extensive bibliography 


Continued on page 34 
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TEN-TRANS TEN-TRANS 
TEN-TRANS 


DON’T BE ALL AT SEA 


with your power supply 
problem 


Ten-Trans DC-DC Converters are 
available from 30 to 150 Watts. 


STOCKS & FREE TECHNICAL 
DATA FROM AUCKLAND 
TRANSFORMER CO. and 


“RADIO TRADERS”, 
HOBSON STREET 


*“TEN-TRANS’ 


1968 Great North Rd., 
AVONDALE 
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focus on our agencies 


Holt Instrument Laboratories 


The model 6A provides N.B.S. traceable, precision A.C. Voltage measurement 
capability at modest cost. A self-contained electronic null dector circuit and meter 
provide maximum resolution regardless of the level of the applied signal. 
Resolutions of 10 ppm/diy is possible over the voltage range 0:5 to 1000 RMS. 
Maximum AC-DC difference is 0:01%up to 300V, 5 hertz to 50 khz and rising 
to 0:05% at 1000V at 50 khz. Thermocouples protected against burnout when 
accidentally subjected to any voltage 0-1250 volts DC or AC (RMS to 1 MC) 
regardless of duration or polarity of overload or control setting or the time of 


overload. Holt will replace thermocouples free of charge. For current measure- 


ments up to 26 Amps and 50 khertz HCS-1 shunts can be employed. 


Melabs 

Melabs CCM-1_ Electrodless conductivity 
meter does conductometric titrations on 
aqueous solution over the 10‘ to 10-2 
mho/cm. It can also monitor and graphically 
record the conductance of a _ flowing 
stream-output 0-100 MY. Its striking ability to 
handle all manner of substances without 
without batting a mho result from a design 
that eliminates direct contact between the 
solution and metallic electrodec, allows direct 
contact between the solution and metallic 
electrodes. The CCM-1 conductivity meter does 


away with time-consuming numm balarcing, 


allows direct meter readouts. Meter readings 


are repeatable within + 0°5%. 


Keithley Intruments 
Model 241 Regulated High voltage supply 
delivers 0-1KV at up to 20 mA. Outputs can 
be ‘dialled’ in 10mV steps within 0-05%. 
Stability better than 0:005%/hour. Can be 
: floated up to 1-5 KV off ground. Line and 
load regulations are 0:002% per MA. Noise 


6 & @& 2 @. and ripple 1-0 MV. Power 117 or 234V 50-60 


Hz. Rack or bench mount. 


WE ARE SOLE AGENTS FOR: 


BOONTON RADIO COMPANY (U.S.A.) A]S DANBRIDGE (DENMARK) DATAPULSE INCORPORATED (U.S.A.) 
DECKER CORPORATION (U.S.A.) DU MONT LABORATORIES (U.S.A.) DYMEC INCORPORATED (U.S.A.) 
EITEL-McCULLOUGH INC. (U.S.A.) ELECTRONIC MEASUREMENTS CO. INC. ELECTRO SCIENTIFIC INDUSTRIES (U.S.A.) 
FAIRCHILD INTERNATIONAL JOHN FLUKE MNFG. CO. INC. (U.S.A.) - HARRISON LABORATORIES 
HEWLETT-PACKARD ASSOCIATES HEWLETT-PACKARD COMPANY (U.S.A.) HOLT INSTRUMENT LABORATORIES (U.S.A.) 
KEITHLEY INSTRUMENTS INC. (U.S.A.) MELABS (U.S.A.) MICA CORPORATION (U.S.A.) 


MIKROS INCORPORATED (U.S.A.) F. L. MOSELEY COMPANY (U.S.A.) NESCO INSTRUMENTS INC (U.S.A.) 

NUCLEAR CHICAGO GEORGE A. PHILBRICK RESEARCH INC. RADIO FREQUENCY LABORATORIES (U.S.A.) 

RADIATION INSTRUMENT DEVELOPMENT SANBORN COMPANY (U.S.A.) S-E LABORAORIES LTD. (ENGLAND) 
LABORATORIES INC. (U.S.A.) TALLY CORPORATION (U.S.A.) TECHNICAL RESEARCH GROUP INC. (U.S.A.) 


SAMPLE ELECTRONICS (N.Z.) LTD. sewce a 


CALIBRATION 
8 MATIPO STREET, ONEHUNGA, S.E.5, AUCKLAND, NEW ZEALAND FACILITIES 


TELEPHONE 567-356 AVAILABLE 
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Mobile Communications 
Part V 
by Countryman 


Somebody once said, that engineering was 90% 
people, by which he meant that the purposes of 
engineering were essentially human purposes. In 
the mobile radio field, and indeed in the whole field 
of radio we can sum this up in the phrase ‘‘cus- 
tomer satisfaction’’. Many technicians tend to regard 
the customer, if they regard him at all, as someone 
who is kept out of the way by the sales staff, and 
if he should happen to find his way into the work- 
shop, then the proper course is to blind him with 
science, and convince him that radio is far too 
technical a matter to be discussed with a person 
of his low mental ealibre. If you think this is 
very exaggerated, check your own reactions the 
next time someone walks in and starts asking silly 
questions! 


A lot of technicians take up the attitude of despis- 
ing the salesmen because they cannot talk amps and 
volts, an attitude which is not justified since with- 
out the salesmen there would not be many mobiles 
being sold and they would be out of a job. What 
I am leading up to is the idea that selling, or at 
least advising the customer on mobile gear is really 
the job of a technician. Not, let me hasten to say, 
that man on the bench, who will be far too busy 
anyway, but to more experienced senior technician, 
whose knowledge of the operational aspects of 
mobile work is extensive and varied. Many, per- 
haps the majority of technicians will turn up their 
noses at the idea, because they get their principal 
satisfaction from wrestling with recalcitrant equip- 
ment. There comes a time in the life of most tech- 
nicians, however, when the thought of tackling yet 
another dirty radio from someone’s taxi brings little 
joy. It is at this stage of his career that the tech- 
nician is ready to consider branching out into fields 
where he can get greater satisfaction, and it is here 
that he is ready to graduate to the ranks of ‘“‘sales 
engineers’? where his job as adviser to both the 
customer and the manufacturer will make use of 
his experience and technical knowledge. He is able 
to advise the customer of the best type of equipment 
for his job, advise on methods of installation, train 
operators in its correct use, and perhaps must 
important advise the customer on what his radio 
will and will not do. He will also do the important 
job of liaison between the customer and the manu- 
facturer. 


All too often I come across cases where the user 
is thoroughly dissatisfied with his radiotelephone 
set. Almost invariably the set is well maintained, 
and the installation has been well done, but some- 
where along the line the customer has lost confidence 
in his equipment. Far too often it is because he 
has been sold a bill of goods by someone who knew 
no better, or knowing better, could not see beyond a 
quick sale to the fact that the customer needed good 
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advice first. In the long term the result is damage 
to the business reputation of the firm involved, 
and another customer lost to radiotelephone. 

This tendency to oversell equipment is fairly 
widespread. Many of you will remember when 
Citizens Band equipment first came on the market. 
Most advertisements talked about ranges of 10 
miles. This is one of those statements that is true 
in the absolute sense, but needs to be qualified fairly 
heavily. You can work up to ten miles with CB 
sets in favourable conditions, but on the average 
the range will be a good deal less, in fact about a 
mile frequently represents the usable distance. Is 
this a disadvantage? Only if you have been sold 
the sets on the understanding that they will work 
ten miles. I know of many CB sets being used to 
excellent advantage over ranges of about a mile. 
The users are pleased with them and are always 
wanting more. Such uses are in firefighting, survey- 
ing, railway track and signal work, and bridge- 
building. The ranges vary from about S50yds. to 
a mile or so and in most cases there is no other 
way to do the job, and these sets fill the gap between 
larger long range portables and the unaided human 
voice. In bridgebuilding, for instance the river 
may be only a few feet wide, but if it is a swift 
mountain stream then the noise will make it im- 
possible to carry out even a shouted conversation 
across it. The officer in charge of the building has 
then no option but to spend his time making cold, 
time consuming and hazardous trips back and for- 
ward across the river to pass his instructions. The 
CB set here would be worth its weight in gold, 
hterally, over the course of a year’s operations! 


In all the cases quoted, the technicians who have 
issued the sets have been at pains to investigate 
the use intended, and have been sure that the non 
technical user is thoroughly aware of the limitations 
of the set. The result of this is that he comes back 
highly delighted with the results. Pleased because 
he has been able to do better than promised, not 
complaining because he cannot get the 10 miles 
quoted in the blurb. 


What I have been trying to put across is the 
idea that giving the potential customer good advice 
is as much a technicians job as installing or repair- 
ing a set. Telling the maker where and how his 
sets are failing to meet the requirements is more 
important than modifying it in your own workshop 
as a ‘‘one off’’ job. After all others may be having 
the same trouble, but may not have found the 
solution. In the short term the effort of examining 
the customers requirement, giving him the correct 
advice and making a thorough job of the installation, 
and backing it up with operator training and super- 
vision may be both costly and time consuming, but 
in the long run it will pay handsome dividends. 


It is only when every radiotelephone installation 
is the subject of a thorough engineering effort from 
inception right through to after-sales service that 
it and its technical people will take a recognised 
place in the rapidly expanding field of telecommuni- 
cations in N.Z. 
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ES ENEN Gare @roai 


by michael lawrence 


All times are in GMT and frequencies in kilocyeles. 


With the advent of the New Zealand summer, 
reception in the higher shortwave bands should 
improve considerably, especially at night time. Many 
broadcasting organisations are taking advantage 
of this and, according to the International Fre- 
quency Registration Board, about 30% more stations 
will be using the 21 Mc/s band during the summer 
than last winter. Already transmissions in this 
band from such stations as the BBC are being 
heard at fair strength between 0900 and 1200 GMT, 
whereas a couple of months ago, they were com- 
pletely inaudible. However, because of the still 
very low sunspot number, it will be several years 
yet before reception will be possible as high as 
25 Mc/s. 

The improved summer reception at night has 
allowed the BBC to retime the Pacifie Service, 
beamed to Australia and New Zealand, to 0800 - 
0845. This change came into effect on the 3rd 
October and the frequencies for this broadeast are 
11955, 9640 and 7150. These same frequencies are 
also beamed to N.Z. between 0600 and 0800 when 
they carry the BBC World Service. 


OTHER STATION NEWS 
AUSTRALIA: Incorporated in the normal South 


Kast Asia service from Radio Australia each day 
is a special programme for the Australian and N.Z. 
Armed Forces in that area. The programme at 
2300 GMT consists of 15 minutes of Australian news 
and N.Z. news supplied by the NZBC, followed by 
a request session. Frequencies in use at this time 
are 15220 and 15240. 

ETHIOPIA. Station ETLF at Addis Ababa broad- 
casts in English from 1545 - 1600 on 6010 but suffers 
severe interference from Rome on the same fre- 
quency. The next transmission from 1630 - 1645 on 
9765 is relatively free from interference but has 
weak signal strength. 

FRANCE. A Russian broadcast from O.R.T.F. can 
be heard from 1600-1700 on 7160, 9620 and 11885. 
The 9 Me/s outlet provides best reception in New 
Zealand. 


BOOK REVIEWS such as M. F. 


De Maw, F. S. 
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GERMAN DEMOCRATIC REPUBLIC. Radio Ber- 
lin International’s English language broadeasts to 
South East Asia are transmitted as follows: 0700 - 
0730 on 15240; 1200-1300 on 15240 and 11795; 
1400 - 1500 on 15240 and 1530-1600 on 11795. 


GERMAN FEDERAL REPUBLIC. The current 
transmissions of Deutsche Welle beamed to N.Z. 
are heard from 0845-0940 on 15275, 11925 and 
9640 and from 2110-2200 on 9530 and 7175. 


GREAT BRITAIN. The best frequencies at the pre- 
sent time for reception of the BBC World Service 
are as follows: 0000 - 0330 11750; 0330-0400 9410; 
0400-0600 9580; 0600-0800 9640; 0900 - 1400 
15070; 1400-2000 12095; 2000-2245 11820 and 
2245 - 2400 11750. 

INDONESIA. The Voice of Indonesia at Djakarta 
provides a good signal on 9585 when it transmits a 
programme in English at 14380. 


NORWAY. The Far East and Pacific transmission 
from Radio Norway at 0745 can be heard on 11850. 


PAKISTAN. An English news bulletin is broadeast 
from Radio Pakistan from 0810-0820 on 17750. 
Before this time the transmission is in Bengali. 
Another English broadeast, beamed to the English 
Isles and Europe, can be heard from, 1945 - 2030. 
The 11672 outlet for this transmission is of good 
strength but suffers adjacent channel interference 
from telegraph stations and, the other frequency 
of 9615, is generally unusable because of broadcast 
station interference. 
RUMANIA. Radio Bucharest broadcasts its third 
daily English language transmission to North 
America from 0430-0500 on 11940, 11810, 9590, 
9570, 9510, 6190 and 6150. 
UNITED NATIONS. The United Nations Radio 
transmits a 15 minute programme to N.Z. at 0730 
from Tuesday to Saturday on 11830 and 9665. This 
same programme is repeated from a Honolulu trans- 
mitter at 0845 on 11775. 


U.S.S.R. At 0500 Radio Moscow broadeasts to North 
America in English. Frequencies in use at this time 
are 9670, 7360, 7320, 7310, 7290, 7180, and 7150. 
Radio Tashkent’s English transmissions between 
1200 and 1230, 1400 and 1430 are broadcast on 9600 
and 11925. 
JAPAN. Radio Japan transmits to Australia and 
New Zealand from 0930-1030 in English on 11875 
and 15235. 


Continued from page 31 
for further reading. The book is 
up to date, and semiconductor 
techniques are, where applicable, 
recommended, particularly in the 
new and interesting field of para- 
metric amplifiers and varactor 
multiphers. 

In the foreword, Ed. Tilton re- 
cords his appreciation for the 
contributions made by others of 
fame in the V.H.F. world—names 


Harris, and W. C. Taft. 

This 300 page book then, is one 
largely about things that work, 
and the principles that make 
them work — the best of the dis- 
tillation of a generation of prac- 
tical experience in the realm of 
V.H.F. The reviewer’s only com- 
plaint is that it could have been 


twice as big — then it would 
have cost more — but it would 


have been worth it. 


NEW 
BOOKS 


We have on hand a large number of 


books from different overseas publishers. 
We hope over the next two or three 
months to bring our readers up to date 
with these most recent releases by giving 


more regular coverage to them. 
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BLANK CHASSIS 


yf et 


MADE TO ORDER 


Chassis in Aluminium Alloy 
( Corrosive resistant with twice the strength 
of Aluminium to 8.5.5. 1470, NSS). 
We are especially set-up to handle 
economically small quantity orders. 


Preferred height Zu 
We can generally offer a 2 day service. 
WHEN ORDERING PLEASE STATE: 
Lx Wx HX material gauge and whether 


inside or outside mounting flange. 


Example of Single Prices: 
hts se keh al ats 209.= 9/9 


7'* 5" x 2'* 20g. = 10/6 


Chassis in mild stee/ or in larger quantities 
can also be supphed. 


Note our new factory address 


Induetance Specialists .,. 
Cameron kd. South, Greerton, Tauranga, 
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NEW LOW-COST 5 Mc/s TIMER 
COUNTER 


Direct frequency measurement in ex- 
cess of 5 Mc/s is an outstanding feature 
of the specification of this new TC4 
timer counter. 


8a 


a aed 


po pce 
ao 8 88 


Four gate times and seven timing 
units from luSecond to 1 Second en- 
able accurate measurements to be made 
of frequency, period and time. The 
instrument has a four-digit in-line dis- 
play with a decimal point automatically 
positioned in Kc/s for frequency mea- 
surement. The period facility (up to 10° 
periods) permits accurate measurements 
of extremely low frequencies. 

For time and frequency measurements 
the basic accuracy of the TC4 is gov- 
erned by an oven controlled crystal 
oscillator set to one part in 106 at 
ambient temperature. Should even 
greater accuracy be required, an exter- 
nal standard producing sinusoidal or 
pulse signals can also be used. The U.K. 


price is £225. 
ENQUIRY 202 
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New Products 


TRANSISTORISED TELEVISION 
BOOSTER 

Designed to boost weak signals and 
to overcome losses in antennae feeding 
up to four television receivers in poor 
signal areas, this transistorised booster 
features high gain, low noise figure, 
optional signal splitting and _ built-in 
lightning protection. It is clamp-mounted 
on the aerial boom near aerial terminals. 
The booster has a corrosion proof case 
and operates direct from 240 a.c. supply. 
A specification is: 
240V a.c. model: 240 volts, power con- 
sumption | watt. 
Construction: Two units, one masthead 
unit containing transistor amplifier, one 
remote power supply with built-in four- 
way splitter. 
Impedance: Input and output 300 ohms. 
Gain: H/B 15 db L/B 19.5 db. 


Noise Figure: H/B 3.7 db. L/B 3.2 db. 
ENQUIRY 217 
* x * 


COMPUTER TRANSLATES ENGLISH 
INTO BRAILLE 

An electronic computer is now trans- 
lating English into Braille at a rate of 
more than 1,000 words per minute. The 
computer translation programme de- 
veloped by company mathematicians in 
conjunction with the American Printing 
House for the Blind in Louisville, Ken- 
tucky employs the complex rules of 
Braille usage to convert English into 


the 246 characters of Grade II Braille. 
These characters — combinations of six 
raised dots — represent the alphabet, 
numbers and punctuation, as well as 183 
special contractions and abbreviations. 

Texts to be translated by the com- 
puter are first reproduced on punched 
cards. The computer converts the text 
into Braille, and first produces a printed 
page with Braille characters matched to 
the English equivalent. 

After this page is proof-read for accur- 
acy, the computer produces a set of 
punched cards which are then used to 
operate a Stereograph which in turn pro- 
duces the embossed plates from which 
Braille pages are prepared. 

One of the most time-consuming oper- 
ations in the production of Braille liter- 
ature has, in the past, been the proof- 
reading and correction of translation 
errors in the Braille plate. The new com- 
puter process virtually eliminates proof- 


reading and subsequent corrections. 
ENQUIRY 210 


* * * 
LONDON RADIOTELEPHONE 
SERVICE OPENS 

The British G.P.O. has inaugurated 
its first radiotelephone service in the 
London area. Normal telephone calls 
can now be made both ways between 
a motor car in the London area and any 
area in the world with a telephone ser- 
vice. 
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FLOATING MILLIVOLTMETER 
WITH AMPLIFIER OUTPUT 

A new millivoltmeter for the wide 
frequency range from 10 c/s to 1 Mc/s 
has been developed by Rohde & Sch- 
warz. Its sensitivity is about 1 mV at 
full scale deflection. The range of mea- 
surement extends up to 300 V. An out- 
standing feature of the instrument, which 
carries the type number UVN, is an “off- 
earth” amplifier layout and amplifier 
output. Its “off-earth” feature makes 
it suitable for all measuring problems 
in which the potential of the test signals 
differs from the potential to earth. The 
common-mode rejection is better than 
120 dB at an interfering frequency of 
50 c/s. 

The amplifier output offers the pos- 
sibility of using the millivoltmeter as 
a sensitive preamplifier, for example, for 
oscilloscopes or of connection to an 
oscilloscope in order to check the wave 
form of the voltage under test. Thanks 
to its special input arrangement and 
using an attenuator probe the _ instru- 
ment may also be employed for high- 
impedance, low-capacity measurements, 
say, on tuned circuits. A highly stable 
square-wave generator is incorporated in 
the instrument for checking the entire 
amplifier. This facility permits any 
deviations from the rated gain of the 
set to be directly read on the panel 
meter. 

The new millivoltmeter is fully tran- 
sistorized and is suited for AC-supply or 
for battery operation. A nickel-cadmium 
storage battery is trickle-charged by a 


stabilized power supply. 
ENQUIRY 205 


* * * 
SOLID STATE AUTOMATIC 
DIRECTION FINDER 

Aviation authorities were recently 
shown the Marconi Automatic Direction 
Finder, type AD370. No mechanical 
switches or tuning condensers are em- 
ployed in this receiver development which 
covers three frequency bands in the 
range 190 - 1799.5 Kc/s. Solid state 


tuning is performed by Varactor diodes 
and switching is done by diodes. The 


complete elimination of mechanical 
parts from the system increases reliabil- 
ity. In the case of the AD370, the 
“Mean Time Between Failure” is esti- 
mated to be greater than 3,000 hours. 
ENQUIRY 197 

NEW DITHER-TUNED MAGNETRON 
A new magnetron, with  electro- 
mechanical dither tuning, for airborne 
radar systems is now available. The 
new tube, the WxX-4742, provides 
narrow-band frequency diversity at high 
pulse power, and is said to do this with 
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reduced size and cost compared to mag- 
netrons having hydraulic or spin tuning. 

The new tube is mechanically tunable 
from 8.5 to 9.6 gigacycles and has an 
electromechanical dither-tuning range of 
+10 megacycles throughout the magnet- 
ron’s band. This improves target defin- 
ition, enhances system performance, and 
enables high-performance operation in a 
military airborne environment. 

Peak power output of the magnetron 
is 200 kilowatts. The tube has a 0.001 
duty cycle at 22 kilovolts and 27.5 am- 
peres. The current required by the 
dither drive is one ampere; its load is 
0.2 ohm. The new WX-4742 magnetron 
replaces, both mechanically and electri- 
cally, the existing magnetron type WX- 
T1VA1. 

ENQUIRY 204 
* * * 
RECTIFIER DIODES 

In addition to a complete radio and 
television tube line, a German company 
is Offering a number of different’ recti- 
fier diodes for this field. The high 
voltage cartridge type selenium rectifiers 
of the TV series have aroused consider- 
able interest. TV 6.5 (6.6 mm diameter, 
57 mm length) and TV 11 (6.6 mm dia- 
meter, 85 mm length) are designed for 
pulsed voltage operation with a voltage 
of 7.5 and 12.65 Kvss, respectively, 
yielding d-c voltages of 6.5 and 11 Ky. 
respectively, at 0.2 ma current. These 
rectiers are without sockets and heaters- 
permitting more elegant design—and 
this feature makes them extremely use- 
ful for high voltage generation in port- 
able transistor or tube television re- 
ceivers, and for generating the focusing 
voltage in colour picture tubes. 

The moulded selenium rectifier stack 
B 250 C 100 replacing five different 
flat and stack rectifiers has become very 
popular due to its high technical quali- 
ties and favourable price, and is now 
the preferred rectifier in radio receivers. 

The silicon bridge rectifier B 40 C 
2200 has optimum characteristics for 
use in transistorised television sets. Its 
four silicon elements are resin-moulded 
into a plastic case of dimensions 40 mm 
x 10 mm x 20 mm. The rectifier can 
sustain a d-c current of 2.2 a without 
heat sink, and a d-c current of 3.2 a 
when a heat sink is provided. by clip- 
mounting it on a chassis. 
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* * * 

NEW MICROWAVE SWITCHES 

Three additional coaxial single pole 
single throw switches to complete a 
family of broadband, high isolation 
microwave switch/attenuator/modulator 
units have been announced by Hewlett 
Packard. 

The -hpa-3500 series is ideal for such 
applications as ECM receiver switching 
and low power antenna switching in 
phased arrays. As variable attenuators, 
they can be used for power levelling and 
signal modulation applications. 

The -hpa- 3503, 3504, and 3505 micro- 
wave switches, as well as the previously 
announced -hpa-3501, operate over the 
range 500 Mc to 12.4 ge with isolation 
minima ranging from 25 db at 500 Mc 
to 45 db at 12.4 gc. Insertion loss of 
all units at 500 Mc is 0.4 db maximum 
and at 12.4 gc is 1.5 db maximum. 


The -hpa-3501 and 3503 are switched 
OFF with positive bias and the -hpa- 
3504 and 3505 are switched OFF with 
negative bias. The bias terminal on all 
four units is BNC. The RF terminal on 
the -hpa-3501 and 3504 is TNC and on 
the -hpa-3503 and 3505 is Type N. 

The availability of alternate RF con- 
nectors and bias polarities provides the 
circuit designer significant flexibility of 
choice in switching, attenuation, and 
modulation applications. 

Sizevised bh 6tt gl Pix 
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BATTERY OPERATED D.C. 
MILLIVOLTMETER 


Latest addition to the Philips range 
of electronic voltmeters is the PM 2430, 
a compact, fully transistorised, milli- 
voltmeter for d.c.. measurements. The 
instrument is battery operated, thus be- 
ing independent of mains fluctuations, 
and has the added advantage of a float- 
ing input. 


The measuring range is from 1 mV 
(full scale) to 300 V, and with an 
optionally available E.H.T. probe, up to 
30 kV. Accuracy is 2% of full scale 
deflection. _Pre-deflection is less than 
22% of full scale in the most sensitive 
range. Polarity of the voltage is auto- 
matically indicated on a small meter 
which can also be used as a null in- 
dicator with a sensitivity of approxi- 
mately SuV. Input impedance is 1MQ 
from ImV, and 100 MQ from 1V to 
300V. 

In common with all Philips voltmeters 
the PM 2430 has an internal calibration 
voltage for easy re-adjustment, without 
the use of additional instruments. Power 
is supplied by four dry cells of 1.5V 
each or NiCd cells; the latter have a 
life of 50 hours per recharge up to 300 
recharging cycles. The PM 2430 mea- 


sures 93” x 64” x 7” and weighs 7 lb. 
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-EMANIA 


PRECISION je 
SHOCKPROOF 


TIMERS 


Whether your requirements 
are for SPORT 
or INDUSTRY 


LEMANIA can offer high precision 
stop watches and chronographs. 
Lemania precision timers are 

subject to exacting tests to 

ensure accuracy and re- 

liability under most eT MAKERS OF PRECISION— 


conditions. 


+ 


SIMPLE TIMERS 


* SPLIT-SECOND TIMERS 


SUPPLIES CF VARIOUS TYPES 
ARE AVAILABLE FROM STOCK. 
YOUR INQUIRIES FOR PRICES * SPLITSSECOND CHRONOGRAPHS 
AND DETAILS WILL BE FOR- 
WARDED PROMPTLY. 


* POCKET CHRONOGRAPHS 


* SPECIAL TIMING EQUIPMENT 


New Zealand Stockists — 


es = OC COI ae 


BOX 873 — PHONE 62-254 — CHRISTCHURCH 
BOX 8150 NEWTON — PHONE 16-100 — AUCKLAND 
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PROTECTION FROM IMPLOSION 
FOR TV TUBES 


A_ new lost-cost implosion-protection 
system for television picture tubes is 
now being used by an American concern. 
Called the Welband system, this pro- 


tection is available at present only with 
smaller tubes. 


The system eliminates metal shells, 
contoured metal rim bands, and the 
expensive epoxy potting resins or plas- 
tic sheets on the face of the picture 
tube. Instead, the Welband system re- 
quires only a steel tension band and a 
strip of plastic tape. 


Two newly developed picture tubes— 
one 12-inch and the other 11-inch— 
were first to use the system. These new 
picture tubes feature a flatter face, square 
corners, and improved _black-to-white 
contrast. The greater flatness of the 
tube face shortens the over-all depth 
of the television set. In addition, the 
hard glass surface of the exposed tube 
face is not susceptible to the objection- 
able scratches found on most plastic- 
covered tube faces. 


High and low video-drive-voltage tube 
versions are available. Further savings 
in circuit cost can be realized by using 
the very low video-drive-voltage version 
which operates on only 30 volts. Heater 
ratings suitable for series or parallel 
usage are available at 6.3 volts with 
600, 450, or 300 milli-amperes heater 


current. 
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PHILIPS 
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NEW RANGE OF SEMICONDUCTOR 
PRODUCTS 


The HPA 4104 light source utilises a 
gallium arsenide injection luminescent 
diode in a package with a fibre optic 
light pipe. The device provides a nar- 
row spectral band of infrared radiation, 
which can be electrically modulated at 
nano-second rates. The output surface 
of the HPA 4104 has an effective “win- 
dow” diameter of .02 in. through which 
0.1 mw of I.R. Energy can be radiated. 
The device is intended to operate at 
room temperature. 


The HPA 4105 is a similar device in 
a TO-18 package. In this device the 
I.R. radiation source is a spot .02 in. 
in diameter located .068 ins. behind a 
.12 in. diameter flat glass window. This 
device also operates at room tempera- 
ture. 

Some applications of the 4104 and 
4105 are the response and intensity test- 
ing of optical sensors and computer 
card reading. The HPA 4104 can be 
used in conjunction with the HPA 4201 
Photodiode, and the HPA 4105 can be 
used in conjunction with the HPA 4203. 

The HPA 4201, and 4203 are Silicon 
P.I.N. Photodiodes designed as ultrafast 
light detectors for use in the visible and 
near-visible J.R. region. The 4021 
utilises a fibre optic light guide to en- 
hance the _ utilisation flexibility and 
simultaneously reduce the sensitivity to 
capacitively coupled extraneous signals. 
The sensitivity area of the 4201 is cir- 
cular with a diameter of .02 in. In 
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YOU CAN BUILD YOUR 


OWN TV. RECEIVER 


Your own T.V. receiver built to the best professional standards. 
wiring board which already solves your layout and connection difficulties, the critical 


EHT unit is pre-wired. Comprehensive manual describes assembly in detail and coloured 


circuit simplifies wiring layout. 


Chassis designed for ease of fitting into cabinet or into furniture. 


Obtainable from your local dealer or write direct to Auckland Radio Engineers. 


PHILIPS 1965 TELEVISION KITSET FEATURES:— Printed circuit boards throughout @ Pre- 
High-grade transformer and bridge rectifier 


wired line output stage assembly 
Voltage stabilisation 
supplied with all cutouts etc. ¢ 
construction manual ® 
tube and cabinet. 


SUITABLE FOR 
TRADE. 


Suitable for either 19 inch or 23 inch picture tube e 
Pre-aligned channel 
All components supplied, excluding connecting wire, 


selector © 


SCHOOL PROJECTS OR APPRENTICES LEARNING’ THE 
AN IDEAL CHRISTMAS PRESENT FOR HOBBYISTS. 


Auckland Radio Engineers 


LIMITED 


143 HOBSON ST., AUCKLAND, C.1 


Features ‘printed 


Comprehensive 


the case of the 4203 the sensitive area 
is located .068 in. behind a window 
similar to the HPA 4105. 

Both the 4201 and 4203 have a quan- 
tum efficiency of about 0.5 over a spec- 
tral region with a wavelength of 6000 A 
to 10,000 A. This efficiency remains 
essentially constant over 6 decades of 
input optical flux. When employed with 
an appropriate 50 ohm termination the 
response is essentially flat from DC 
to IGC. The 4201 and 4203 require 
reverse voltages of 20 volts to deplete 
the 1 region of carriers. At voltages 
above this, the capacitance of the de- 
vice remains constant at 2 pf. and the 
photo-generated carriers are swept out 
of the diodes in less than 1 nano-second. 
Applications for both the 4201 and 4203 
include fast light pulse detectors in the 


nuclear and semiconductor fields. 
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NEW 10-INCH CATHODE-RAY TUBE 
A new 10-inch cathode-ray tube, for 
use in numerous industrial and military 
applications requiring high resolution, is 
now available. Photographic recordings 
and alphanumeric displays are included 
among its many uses. 
The WX30176 is capable of tracing a 
0.002-inch line width over the entire 
screen. Auxiliary deflection plates per- 


mit small amplitude deflection of the 
electron beam independently of the nor- 
mal magnetic scanning. 

The round, flat-faced tube is alu- 
minized, and can be supplied with most 


of the JEDEC registered phosvhors. 
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WE SUPPLY— 
Transistors 
Valves 
Cathode Ray Tubes 
Rectifiers 
Technical 
Publications 
TV. Turret Tuner 
Resistors 
Capacitors 
Potentiometers 
Radio & TV. 
Components 
Philips Loud 
Speakers 
Philishave Spares 
TV. Aerials 
and Accessories 
Auto Aerials 
Special Cables 
and Conductors 
Printed Circuit 
Boards 
Professional 
Components 
Philips Replace- 
ment Parts 
TV. Kit Sets 


Chassis 


picture 
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We stock all 
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transformers 
from the largest 
to the smallest 
or 


we will design one 


to suit your own 


special needs 


THE 
AUCKLAND 
TRANSFORMER 
CO. LID. 


24 EDEN STREET, NEWMARKET, 
AUCKLAND. 


Telephone 51-307 
Telegrams: “TRANSFORMA,” Auckland. 


can solve your problems 


Printed for the publishers, The Magazine Press Ltd., Employers Association Bldgs., 157 Khyber Pass, 
Auckland, C.3. Farrell Printing Ltd., 69 Carr Rd., Mt. Roskill, Auckland. 
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A full range is always in stock 


Neeco carry a wide range of radio valves in stock — including 
all wanted types of the world-famous R.C.A., AWV_ and 
Telefunken ranges. 

Neeco also specialise in such components as semi-conductors, 
diodes and transistors. Get the components you want—when you 
want them !— through Neeco’s unsurpassed service to the trade. 


If it’s ELECTRICAL it’s at NE E 
TELE q) 
FUN}. - 
KEN 


Distributed by 
Neeco Wholesalers Ltd. 
WHANGARE! e AUCKLAND ¢« HAMILTON e ROTORUA ¢« NEW PLYMOUTH ¢ HASTINGS e WANGANU! 
LOWER HUTT ¢« WELLINGTON e CHRISTCHURCH ¢ DUNEDIN ¢ INVERCARGILL A i 
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COLD 
LOGIC 


When the problem is the 
lowering of temperature, it’s 
a matter of cold logic to use 
‘ARCTON’ chlorofluorohydro- 
carbon refrigerants from 
1.C.l. They're of consistent 
high quality and low mois- 
ture content; and _ they’re 
non-toxic, non-corrosive and 
non-inflammable. 
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You'll find a_ refrigerant 
ideally suited to your par- 
ticular needs in the wide 
‘ARCTON’ range. 


| 


If you would like detailed 
information on ‘ARCTON’ 
Refrigerants and their 
application, write to 
1.C.1. (N.Z.) Ltd. 


aT 
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G 
é 
ab ‘ARCTON’ . 
REFRIGERANTS | U. 


Electric Refrigeration N.Z. Ltd., 210-214 Lambton Quay, Wellington. N. O. Pierson Ltd., 27a Southwark St., Christchurch. 


Ellis Hardie Syminton Ltd., Fanshawe St., Auckland. Refrigeration Engineering Co. Ltd., P.O. Box 12072, Auckland, $.€.6. 

Ellis Hardie Syminton Ltd., Thorndon Quay, Wellington. Refrigeration & Heating Engineers Ltd., P.O. Box 976, Dunedin. 

Ellis Hardie Syminton Ltd., P.O. Box 1569, Christchurch. Seal Unit Service Ltd., Holland Street, Wellington. 

Frigidaire Div. of General Motors N.Z. Ltd., P.O. Box 795, Wellington. H. Simpson Ltd., P.O. Box 583, Christchurch. 

A. W. McDonald Ltd., 5-7 Weld Street, Auckland. Simpson-Kane Refrigeration Ltd., 86 Vivian Street, Wellington, 

Allan Newbold & Co. Ltd., Thorndon Quay, Wellington. Spicers Home Appliance Centre Ltd., 93 Bridge Street, Nelson. 

G. E. Patton Ltd., P.O. Box 92, Christchurch. and from a New Zealand-wide network of authorised Frigidaire Dealers. 

IMPERIAL CHEMICAL INDUSTRIES (N.Z.) LTD. 
P.O. Box 900 P.O. Box 1592 P.O. Box 1486 
AUCKLAND WELLINGTON CHRISTCHURCH 
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